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ABSTRACT 



In this study, we accomplished two basic objectives* First, we 
developed a systematic approach for examining the effects of policy decisions 

on student outcomes when the analysis involves large numbers of schools • 

Second, ^f^sed this framework to assess the impact of collective bargaining 
on both the effectiveness and cost of public schools in the United States* 
the influence of teacher unions was gauged by modelling the educational 
process firsts and then by examining the responses of teachers, students^ and 
administrators to the education and bargaining environment. In our research^ 
we used data for individual students and teachers from over 300 districts 
nationwide. The results indicate that unions do alter the way schools are 
run. Unionized teachers^ for escai^le, teach smaller classes, rely more 
exclusively oh traditional classroom instruction^ and spend. slightly less 
time in instruction^ but more time preparing for classes^. Despite these and 
other differences, hwever^ the overall quality of education^ as measured by 
the scores of average students ph_ standardized tests^ is abbu.t the same in 
union and hbhunibh districts. Collective bargaining does appear to reduce 
achievement gains slightly for atypical students, students significantly 
ahead or behind the average. This appears to occur because specialized 
instructors or modes of instruction (such as specialists, aides, tutors, or 
ihdependent study) are mch more iii commbh in hbhunibh districts. Our 
investigation bf district bperatiiig costs indicates that cbllective 
bargaining increases the cost bf providing a given quantity and quality bf 
education by abbiit 15 percent. 
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INTRODUCTION 



In the face of the complex problems currently facing public 
education^ administrators heed to khow more about the effects of factors such 
as declining enrollments , school closures^ school size^ and collective 
bargaining oh student outcomes in order to make well-informed decisions. At 
present, very little is known about such macro effects oh student 
achievement. Moreover, the framework for investigating these factors is not 
well developed* 

With regard to collective bargaining^ for example^ almost nothing is 
known about how it has changed the effectiveness of schools^ aside from the 
impact of collective bargaining oh teacher salaries (see Baugh and Stone 
1982a). McDonnell and Pascal (1979) note that despite "more than 15 years of 
e3q)eriehce and speculation about teacher collective bargaining^ very little 
systematic research exists oh its ef f ects. . .What is available is a cbllectibh 
of untested assertions aiid anecdotal evidence." Cresswell and Spargb (1980) 
point but in a receiit survey bf the effects bf collective bargaining that lib 
biie has systematically studied the overall effect bf collective bargaining bii 
the effectiveness of teachers or on student outcdmes. With respect to school 
size, some research has suggested that student achievement is greater in 
smaller schools (Coleman et al« 1966; Summers and Wolfe 1977). However, 
researchers are only beginning to investigate why this may be true* With the 
widespread closure of schools due to declining enrollments and budget 
problems, much more than cost information is needed in order to understand 
the consequences of this action* 
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We cbhtehd that oiily a careful ihtegratibh of the varibas 
determinants bf student achievement with pblicy decisibns and institutional 
structure will produce meaningful and substantive ihformatibn about the 
relationship between these issues and student achievement. 

The research contained in this final repbrt accomplished twb basic 
bbjectives. Firsts we developed a systematic apprbach fbr examining the 
effects bf pblicy decisibns bh student butcbmes* This was achieved by 
ihcbrpbrating into the educatibhal prbductibn fuhctibn the behavibral 
responses of teachers, administratbrs, and students. Second, we used this 
framewbrk tb investigate twb impbrtaht institutibiial issues facing public 
schbbls: the growth bf collective bargaining and the impbrtahce bf schboi 
size. Pribr to this research, adequate data bases were not available tb give 
researchers the bpportuhity tb investigate bbth the basic learning process 
and analyze pblicy issues sinultahebusly • The findings repbrted here^ 
therefore^ are the first attea^ts at systematically assessing the effect bf 
collective bargaining oh student achievement. 

The repbrt is organized in the fblldwihg manner. Chapter One 
develops the educatibhal prbductibh fuhctibh mbdel with specific emphasis bh 
usihg it tb estimate the effect bf cbllective bargaihihg bh studeht 
achievemeht. Nbhetheless, the geheral applicability bf the mbdel tb assess 
effects bf bther ihstitutibhal chahges is dembhstrated by estimatihg the 
geheral mbdel fbr fburth grade math achievemeht usihg data frbm a hatibhal 
sample bf schbbl districts. [Sectibh Twb examlhes cbllective bargaihihg by 
usihg prbductibh fuhctibh framework.] 
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CHAPTER ONE: A MODEL OF StOSCNt A€H£EVE^ffiNt AND ITS APPtieABiLitY 
TO ASSESSING W EmetS OF GO£±£ettVE BASGAININe 



Most Americans believe that the success or failure of their 
children's education depends upon classroom teachers. It is not surprising, 
therefore, that when teachers unionize and are perceived by ^« ^me to switch 
from the role of a dedicated classroom teacher to that of a dedicated union 
member, concern is expressed about how this will affect the quality of 
educatiouo Although much energy has been devoted to debating and speculating 
about the effects of collective bargaining on American education, most 
research has loolced at effects related to the immediate consequences of the 
bargaining process. Studies have examined the effect of teacher collective 
bargaining oh class size, teacher salaries, and fringe benefits, teacher 
at'TXtudes^ teacher time, administrative leadership, and district 
organization. In addition, research has examined the dynamics of the 
bargaining process and the characteristics of the participants involved in 
shaping the agreements.^ Nonetheless, nowhere in this volume of work is 

2 

a study that relates collective bargaining directly to student outcomes^ 

The absence of such a study does not reflect a lack of interest in 
the overall effects of teacher collective bargalhihg on teacher 
effectiveness. Oh the contrary^ most studies that deal with one of the 
immediate consequences of collective bargaining try to make some link to 
student achievement^ and most researchers acknowledge the importance of 
making this link. 

The obvious question, theii, is, Why are we still waiting for such a 
study to be performed? We offer two answers. First » since the effects of 
collective bargaining on student achievement are b^-'prbducts of negotiations 
over teacher salaries and working conditions, many researchers dismiss the 
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sighif icahce of the ultimate effects oh student achievement. For example, 
Mitchell and Kerchher (1981^ and their colleagues contend that bargainers for 
both sides are so concerned with the immediate problems and consequences of 
the hegbtiatibhs that they fail to gain a perspective oh the effect of their 
decisions on the overall patterh of public education. It is also argued that 
since the issues considered at the bargaining table do hot explicitly address 
teacher effectiveness, such matters are hbt^ ih fact^ affected by the 
bargaihihg outcomes. Both bbservatibhs lead tb the cbhclusibh that| sihce 
the cbhsequehces bf cbllective bargaihihg bh studeht butcbmes are heither 
immediately appareht hbr addressed durihg bargaihihg^ these 'ihcidehtal' 
effects shbuld be ighbred. 

Other researchers take a differeht stand bh the ihcidehtal effects bf 
cbllective bargaihihg. McDbhhell ahd Pascal (1979)^ fbr exanqile^ accept the 
premise that teacher cbllective bargaihihg can affect studehts^ but they 
recognize the cbn^lexity bf litikihg bargaihihg butcbmes tb studeht butcbmes* 
They report that 

Students e^erience the effects bf bargaining only indirectly aiid 
occasionally; They may attend somewhat smaller classeis, but for 
fewer hours per day and fewer days per year. Rising personnel 
costs may result in less supplementary learning resources for 
students, but at the same time teachers toay be happier and aides* 
and specialists more plentiful. An older and more highly 
credentialed teacher force may laean more expertise In 
instruction, but perhaps less flexibility and energy. How any of 
these consequences of collective bargaining influence the rate of 
learning or other student interests remains largely unknown. 

in a more recent statement about linking bargaining to students, McDonnell 

states that "it is touch too early to try to tie collective bargaining 

4 

outcomes to the effective school research"; 

McDonnell's statement leads us to our second answer, teacher 
effectiveness research is not sufficiently refined to detect the intricate 
and subtle effects collective bargaining may have on the education process; 
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The past two decades of research in teacher effectiveness has provided very 
lltcie consensus regarding the contribution of school resources to student 
achievements Educatibriai production functions have been plagued by three 
basic problems* Firsts and foremost, the models did lidt address the question 
of h&a resources are allocated iii school systems* Without this 
specification^ behavioral responses of teachers^ students » aiid administrators 
were not takeii into proper account* Secbhdi the time teachers and students 
spend on learning activities has only recently been identified as aii 
important ingredient in the prbductibh prbcess (Thbmas 1979) and, 
consequently > biily recently has beeii incbrpbrated tntb the analysis* Third, 
adequate data were nbt available to give researchers the oppbrtunity both to 
Investigate the basic learning prbcess and to analyze policy issues* 

We have beeii able tb bvercottie some bf the difficulties that have 
plagued past studies, particularly as they apply to evaluating the effects of 
collective bargaining* First, we have acquired a database with 
student-specific information, school and district level characteristics, and 
infortnatibn bn bargaining outcomes* With this cooprehensive database, we can 
trace the effects bf collective bargaining from the negotiating table to the 
classrobtn* Secbnd, the use bf process variables, soch as the time teachers 
and administrators spend on various activities, better enables us to focus on 
the determinants brought to bear bn student achievement and which are 
immediate consequences of collective bargaining. By observing school 
districts at work at all levels of operatlon—'ciassroom, school building, and 
district— as well as the behavioral responses of teachers to different 
institutional arrangements, one can examine the effects of teacher collective 
bargaining on student achievement* 



discusses the educational production fuhctib'i literature and reviews findings 
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the chapter is divided into two sections* The first section 
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from previous research on teacher effectiveness In an attempt Co Identify 
factors that are considered significant deC«rmlnants of student achievement* 
The second section describes our own atteti^t at estimating an educational 
production function using data from a national survey of schools. Our 
estimation differs from past studies by Including principal leadership 
variables and by entering teacher time explicitly into Che achievement gains 
equation. In addition, we are able to rank the importance of key educational 
inputsi Assessing the relative importance of the various inputs will aid in 
determining the effect of teacher collective bargaining on student 
achievement as discussed in Chapter 2, At the end of this chapter, we 
provide a brief summary of the important deterttiinants of student achievement 
and the potential effects teacher collective bargaining may have on these 
inputs, and thus on student achievement. 

Measuring the Effects of Collective Bargaining on Student Achievement 
Teacher contracts are negotiated by the district; students are 
educated primarily in the classroom* To establish a link between collective 
bargaining outcomes and student achievement, it must be shown that the 
consequences of negotiations are felt in the classroom. Bargaining outcomes 
enter the classroom primarily through their effects on teachers. 
Negotiations can affect class size; the time teachers spend on instruction 
and preparation; the number of administrative and clerical duties required of 
teachers', teacher attitudes; the age, experience, and educational 
coiiq)b8it;ibn of the teaching force; administrative leadership, and classroom 
organization. Unlike previous studies, which concentrate on these direct 
effects of collective bargaining, we go one step further. We consider the 
link between teacher collective bargaining and student achievement. We 
jperceive this to be a two-step procedures The first step is to determine the 
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iopbrtaiice of teacher^ student^ arid brgaiiizatlbhal characteristics bii student 
achievement* Once the significant factbrs have been identified thrbugh the 
use of ah educational prbductibh fuhctlbn^ the second step is tb identify the 
direct effects of cbllective bargaining on the quantity and quality of these 
factbrs* Cbmbihihg bbth steps ^ then, shcx^s the paths thrbugh which 
cbllective bargaining can affect student achievement* 

The remainder of this chapter considers the first 
8 tep~idehtif icatibh of the majbr determinants of student achievement* We 
discuss the educatibhal prbductibh fuhctibh literature and review findings 
f rbm previous research bh teacher effectiveness in ah attenq)t tb identify 
which factbrs are cbhsidered significant determinants bf student achievement* 
III additlbh^ we bffer ah educatibhal prbductibh fuhctibh and generally apply 
it to results from data that we also used specifically to analyze sbme bf the 
direct effects bf cbllective bargaining* 

A* Educatidnal Prdductl oflr Function s 

A large number of quantitative studies that relate school resources 
to student achievement have appeared over the last twenty years* ^ 
Although these studies are referred to by different name s~input-dut put, 
teacher effectiveness, school effectiveness, or educational production 
f unctibn8~they share a common methodology* Murnaiie (1981), in a recent 
critique of this literature, characterizes these studies as multivariate 
analyses of the variation in student outcomes explained by variations in 
school resources* Furthermore, the variations in resources are created by 
the operation of a school system, not by a controlled experiment* The 
analysis is a "snapshot** of the school system at work* The key parts of the 
snapshot are information oh the school resources that children receive at a 
given time and one or more measures bf student progress* 
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Research on edacational prbdocCibh fuhcCibns asks the basic questions 
(1) Do schools matter in expiaining student achievement? and (2) If sb^ what 
schbbi resburces are important in the educational process? First attempts at 
answering these q\iestions produced results bbth surprising and unsettling tb 
the educatibn profession, the Cbleman Repbrt (1966) was perhaps the largest^ 
mbst cbnqyrehehsive, and mbst hbtly debated study tb emerge frbm the early 
attenq)ts at estimating ah educatibhal prbductibh fuhctibh. The study 
attenq>ted to determine the schbbl and hbhschbbl factors related to the 
achievement of over 600,000 students across the country. The findings showed 
very little assbclatibh between schbbl inputs and student test scbres; in 
bther wbrds, schbbls db hbt matter. 

In spite bf the findings bf the Coleman repbrt ^ however ^ currently^ 
the general cbhsehsus bf researchers is that schbbls do matter. The change 
in bpihibh is due tb a number bf advances in conceptualizing the educatibhal 
prbcess ahd ih estimatihg the prbductibh fuhctibh. Firsts researchers have 
learned the importance bf usihg the ihdividual child as the uhit bf 
bbservatibh rather than using schbbl or district aggregates. Utilizing 
s tudeht-*specif ic information^ and at the same time identifying the schbbl 
resburces that each student actually receives (rather thaii using average 
resources present iii the school or district), provides a much stronger link 
between inputs and outputs. Second, measures cf school resources and student 
achievement also have changed since the Coleman Report. Early studies 
focused on the physical' capital aspects of schools such as libraries, 
laboratories, and number of textbooks. Since then, the definition of 
resources has expanded to include teacher characteristics^ classroom 
organization variables, measures of teacher quality, and time**on~task. the 
use of time-*on-*task variables has proven especially significant since they 
measure the actual flow of services between teacher and student rather than 
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the stock of pbCeiitial serviceiJ* Third, researchers also have recognized the 
importance of considering gains iti student achievement rather than the levels 
of achievement, this approach accomplishes two things. It permits the 
researcher to "difference out" characteristics of students and teachers that 
do libt change significantly over time but that affect the level (but not the 
gains in) of student achievement. Iii addition, by looking at achievement 
gains, the researcher can account for the effect of those resources that have 
influenced student achievement over a given school year, rather than 
capturing the cumulative effect of past years of schooling. 

Although studies differ in their assessment of the relative 
importance of school resources in the educational production process, most 
agree that teachers are the critical resource in schools. One must be aware, 
however, that no research can claim unequivocally that certain resources 
actually cause instructional ef f ecttvness. Nor can any one raidc resources or 
characteristics of effecective schools according to importance.^ From 
the perspective of assessing the impact of teacher collective bargaining on 
student achievement, the second difficulty is the more troublesome. Since 
collective bargaining affects numerous educational determinants^ it is 
necessary to know the relative contribution of these determinants in order to 
derive an overall assessment of the influence of collective bargaining. 
However, it is not possible to rank the importance of school resources by 
co^aring findings from different studies. Estimates obtained from using 
regression analysis are sensitive to the measurement of variables and the 
specification of the model. Since studies differ considerably oh these two 
points^ estimates are hot comparable. It is possible^ oh the other hahd^ to 
rank the importance of variables withiii a specific study. We proceed, 
therefore^ to specify ah educational prbductibii fiihctibh, tb discuss the 
findings of a number of past studies, and then to use what we have learned 
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from these Cd esciinace an educatibiial pirbductibii fuiictiba using a database 
that we will then alsb use in analyses of the effect of collective bargaining 
on student outcomes* 

Basic Mbdel 

As previously meritibhedi specif icatibns of educational production 
functions differ ambtig studies and thus it is impbssible tb capture with one 
specification all the features bf all the mbdels constructed tb date. 
However, most studies share the features described by equatibn (1.1) which Is 
borrowed from Hanushek (1979). 

where 

^it " student outcomes of ith students at time t, 

B^^ =* vector of family background influences of ith student cumulative tb 
time t, 

P^j. * vector of influence of peers of ith student cuimilative tb time t, 
^it ^ vector of school inputs of ith student cuimilative tb time t, and 
» vector of innate abilities of ith student. 

The model incorporates a number of essential aspects of the 
educational process^ Firsts inputs are those that are relevant to the 
individual student. Second^ the inputs are oi^lative^ which reflects the 
fact that schbblihg and other experiences in past years have a bearing on 
student butcbmes in the present period. Thirds school inputs include 
purchased (such as teachers) as well as hbhpurchased inputs (such as peer 
grbiips). Fburth^ the allbcatibh bf resources is predeteraihed from the 
perspective bf the prbductibh function. 

10 
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A somewhat popular variant of the model, aad one that requires 
substantially less data collection^ is the value added model. Instead of 
considering the contribution of past inputs on student outcomes, this 
specification considers the changes in student outcomes between two time 
periods^ usually the beginning and end of a certain school year. This 
formulation reduces the data requirements, since inputs are collected only 
over the same two year period, the value added nodel results from simply 
subtracting (1.1) for period t* from (lil) for period ti 

(1.2) k^^ » F*(B^(t-t*), P^(t-t*), S^(t-t*), 1^, A*^^) 

Student outcomes in the earlier period C^^^*) ^7 be reflected in scores 
from pristests taken by students at the beginning of the school year, these 
scores are then cb^ared with scores of tests taken at the end of the school 
year* In this way^ the gains in student outcomes attributed to a flow of 
educational services within a given time period can be assessed. 

Given the basic structure of the models the next task is to describe 
the variables used to estimate the production function* We first consider 
the dependent variable and then proceed to discuss the Independent variables 
used hy various studies, including bur own study, and tb repbrt the general 
findings associated with these variables* 

Standardized Test Scores 

Education begins with a student who brings unique attributes tb the 
classroom and transforms that student into someone with different qualities* 
Educational production functions relate differences in the qualities of 
students to differences in school resources received by students* 

in most of the studies considered under the rubric of educational 



produccidti futiccions, scandardized cest scores of cognitive skills are used 
as the measure of student bUtcoine. Of course, test scores are not intended 
to measure all the attributes of education* School outcomes encompass, iti 
addition to the acquisition of skills, conveyance of social norms, 
develb{>meht of creative skills, aiid the prbvisibii of cUstbdial services* A 
few studies have considered student attributes bther thaii test scores as 
dependent variables. Fbr exan^le, Leviti (1970), Michelsbn (1970), and 
Bbardmaii, Davis, and Sanday (1977) considered student attitudes; Katzman 
(1971) Ibblced at attendance rates; and Katzman (1971) and Burkhe^d, Fox, and 
Holland (1967) used college continuation and dropout rates. 

these are all sensible measures, the decision of the vast majority 
of studies to use cognitive test scores results from a combination of 
availability and a certain conceptualization of education. Most school 
districts administer some form of standardized tests. Even though there is 
considerable controversy over what these tests actually measure^ educators 
tend to believe that they are important. Performance on tests is used to 
advance students through the educational system^ evaluate programs, and even 
to allocate funds. Further^ it appears^ given the recent concern over 
declining SA^ scores ^ that interest in test scores is increasing. 

Whether standardized tests reflect the value of education is scill 
open to debate. A perspective on education useful in discussing the merits 
of standardized tests is offered by Hahushek (1979). He sees the value of 
education as relating to the "perceived iiiq>6rtahce of school in future 
capabilities" (p. 355). Future capabilities can include performance in the 
labor market, participatibh iii the pblitical system, and achievement iti 
future educatibtial eiideavbrs. Cbiisiderable wbrk has been dbiie iti linking 
edUcatibhal achievement to these tbpics, particularly tb the first bile. 
Ecbiibmists have analyzed the influence bf edUcatibii bn earnings and labor 
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market performance [seei for exao^lei the reviews by Miiicer (1970) and Rosen 
(1977)], Other researchers have explored the effects of schbblliig oh 
occupational choice^ mobility^ and earnings ^ and the relationship betveeii 
schooling and personal and family characteristics,^ Although the direct 
links between fbrMl education and such things as earnings arid bccupatibiial 
choice^ have yet to be unambiguously identified^ it is agreed that education^ 
at least iii the basic skills^ is important iii the future perfbrmahce of 
individuals. 



B • Past Fi^di^igs of Determinants bf Student Achievement 

It is difficult to cbn^are results of past studies due tb the many 
inconsistencies iii the way the models are specified* Studies differ in the 
way the dependent variable is measured and iii how it is entered iii the 
regression analysis. Although most studies use standardized test scbres^ the 
scores are liot coii^arable iii maiiy cases, aiid a change iii the score of bne 
test Is not equivalent to a change in another test. Also, some studies vise 
achievement levels while others use achievement gains. Inconsistencies also 
appear in the types of explanatory variables included in the production 
function. While it is impiicitiy assumed that educational models include ail 
of the relevant variables and that they are measured accurately > this usually 
is not the case^ Omitting important variables causes the estimates of the 
production function to be biasp.d. Thus, even if the same database were used 
iii all studies^ it is highly probable that models including different 
combinations of variables would yield different estimates for the same 
coefficients. Despite these problems with coi^aring the results across 
studies^ a judicious ihterpretatibh of the findings is useful in 
understanding the nature of the educational prbductibh prbcess, that is^ the 
robustness bf results acrbss all studies. 
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Marhane (1981) ^ in critiquing the past literature on teacher 
effectiveness, has identified four groups of factors that have been shown to 
significantly affect student test scores: (1) student characteristics, (^) 
teacher characteristics, (3) time in instruction, and (4) curriculum and mode 
of instruction* However, he cautions that these groups should not be treated 
in parallel fashion* Rather, teachers aud students are the primary resources 
and curriculum and mode of instruction can be seen as secondary resources 
that affect student learning through their influence on the behavior of 
teachers and students* Furthermore, the relationship between primary inputs 
and student outcomes is sensitive to the incentives and constraints placed on 
teachers by the school district* fhusi institutions, such as teacher 
collective bargaining, can iiave a major impact on the educational process by 
affecting both the money spent oh secondary resources and the motivation, 
attitudes^ and quality of the primary resources* In reviewing the findings 
related to these four groups of determihahts^ it is important to keep in mind 
the possible cohhectiohs between teacher collective bargaihihg and these 
factors* 

Teachers 

Murhahe (19815 reports that virtually every study of school 
effectiveness finds that some attribute of teachers is significantly related 
to student achievement* Studies have found that teachers with some 
esqperieiice are more effective than teachers with ho experiehce* A teacher's 
performance on verbal ability tests and the quality of the college the 
teacher attended are both positively related to student test scores* 
Teachers with high expectations for their students are effective in helping 
children acquire cognitive skills; 

A somewhat surprising result uncovered by many studies is that 
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teachers with master's degrees are ho more effective^ oh average^ than 
teachers with only bachelor's degrees. Murhahe attributes these findings to 
teacher motivations. Before salary schedules were based dh educational 
attaiiunehti only teachers desiring additional education sought higher 
degrees. Now that a majority of teachers have advanced degrees either for 
the purpose of salary increases or to meet state certification requirements ^ 
the possession of a master's degree lio longer signals a difference iii 
effectiveness. 

Mode Iiistnictidn 

We include under this category characteristics of the brgaiiizatidn of 
the classroom that may affect student achievement. Oiie of the most 
thoroughly researched factors in this group is class size. Perhaps one of 
the reasons that class size has received so much attention is that, in 
addition to being a highly visible indicator or teachers-student interaction, 
it subsumes a number of coiq>lex and perhaps coo^eting mlcroeff ects. For 
instance^ class size can be considered a measure of the amount of time the 
teacher interacts with students. Larger class sizes introduce congestion, 
and the teacher must spend either more time with the whole group or less time 
with individual students. Class size also may reflect the organization of 
the classroom. A study Glass and Smith (197o) shows that the size of the 
instructional unit has a significant effect oh the achievement levels of 
students. Using meta-^analysls to synthesize the results of past studies^ the 
authors shM that as the size of the instructional unit increases from 1 to 
20 students I the achievement levels of students dramatically decrease^ 
falling over 20 percentile rankings. For class sizes greater than 20^ ah 
increase in enrollment has very little effect oh achievement. 

The reasons behind the cbhclusibhs regarding class size are rooted in 
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the dynamics of the interactioa between student arid teacher. Oiie important 
measure of this interaction is the time spent in instruction. Recent 
attention to this determinant has produced ericburagihg results. Several 

studies report systematic relationships between time and student 

g_ _ _ __ __ 

achievement. Another dimension of class size is its effect oh the 

instructional strategies that can be en5>lc^ed in the classroom. The ability 

to provide students with individualized ihstructibh or to work in small 

groups depends upon the number of students for which the teacher is 

responsible. If the group is large arid the teacher does hot have the 

assistance of an aide^ the numbers of ins true tibnal arrangements possible are 

reduced. In principle this interaction between class size and instructional 

strategy can be investigated, but due to the lack of reliable information oh 

instructional strategy, the analysis has beeii limited to small samples. 

Class size contains a third dimension. Except in individualized 

instruction, teachers interact sitaultaneously with most of the students in 

the classroom. In this sense, the teacher's time is equally shared by all 

students^ However, since students are characterized by different learning 

abilities and home environments, the common time the teacher spends with 

students influences each student differently. Thus, the consequences of a 

large class may not affect by all students in the class equally. A 

cbnqprehensive analysis of this effect would require interacting student 

characteristics with class size, but this is rarely done due to the large 

data requirements. 

• 

Peer Groups 

Another aspect of classroom interact ion is the effect of ciassmates 
on a student's achievement. Henderson^ Hiezskdwski and Sauvageau (1978) and 
Summers and Wolfe (1977) provide evidence that elementary school children 
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with Ibv initial skill levels who attend schools iii which the average 
achievement level is relatively high make more progress than siich children 
who attend schools in which the average achievement level is relatively low. 
Winkler (1975) shows that the same is true for students of different 
socioeconomic backgrounds* The issue of the effect of the cbn^bsitibh of the 
istudent bodj'^ on achievement levels received considerable attehtibh when 
school desegregation and iiitegracioi? were impbrtaiit issues. Frbm the 
standpoint of collective bargaining, however, peer groups have little 
importance, since teachers have little control over the types of students who 
enter their district* 

Adminis trativ^ l.eadership 

eurrentiy there is much debate about the potential of administrative 
leadership to increase student achievement* While instructional leadership 
has been defined in a variety of ways, we wiii generally use this terra to 
Include activities such as program evaluation, supervision and support of 
teachers^ and curriculum development and coordination. A number of studies 
has provided evidence that admlhistfatlve leadership is indeed a promising 
area for research relating tb schbbl improvement. For exa^ie, Keeier and 
Andrews (1973) find that the leadership behavibr of the prihcipal> as 
perceived his staff, was significantly related tb schbbl productivity 
(Miller 1976, p. 337). Mbre recently a number of bther researchers have 
provided corroborative evidence in support of the hypbthesis that schbbl 
principal involvement in instructional leadership is correlated with imprbved 
student outcotiies (Edmonds 1979, Brbbkbver aiid bthers 19>'^, and Wellisch and 
others 1978). 

While the studies noted above support the libtibn that principal 
involvement iii iiastrtlctional leadership leads tb schbbl in^rbvemeiiti bthers 
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have Informed us that prlticlpals who actively engage in siich activities are 
indeed rare (Deal and others 1975, Lottie 1969, Cbtviii 1970, Cohen and Miller 
1980). Moreover, even researchers who accept the ndtibri that instriictibnai 
leadership is linked to schbbl inq>t'bvement have asserted that It is libt the 
principal who is important per se, but rather that there are critical siippbrt 
functions that liust be carried but. These siippbrt fuiictibris may be performed 
by a variety bf scbobl persbtinel bther than the priricipal~curriculuni 
specialists, department heads, and teachers (Gersten and Carnine 1981^ Pitner 
1980^. Finally, still bthers caiitibn that even when principals engage in the 
cbioprehensive set bf tasks referred to as instructional leadership^ the 
participatibn bf teachers alsb imist be cbnsidered as a critical ingredient 
(Wellisch and bthers 1978), 

If administrative leadership is important to student achievement, 
what elements of administrative behavior are most important? Although an 
iifq^Drtant role of the principal is to provide instructional leadership, very 
little of the principal's time is spent in any instructional interaction with 
students* the time the principal does spend with students is either when 
disciplining them or when observing and evaluating teachers in the classroom* 
the effect of principals on student achievement primarily comes through 
various interactions with teachers, the potential effect of this interaction 
can be understood best by considering what the ideal role of a principal 
should be* Work previously cited by Edmonds, Cohen, Brookover, and Gersten 
and Gamine^ to mention a few^ identifies a number of ways in which the 
principal can enhance educational programs* these elements include (i) 
maintaining order, (2) acting as an agent of change^ (3) setting clear 
objectives^ (4) conveying high expectations of student achievement^ (5) 
offering support and guidance to teachers^ (6) providing public rewards and 
incentives^ and ^7) spending time in the classroom* These activities have 
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not yet been eatered in any systematic way Into the educational production 
functions. We attempt to examine the effect of certain aspects of principal 
leadership in our analysis reported in the next section. 

From the characteristics of a successful administrator listed above, 
it is clear that the effectiveness of administrative leadership is contingent 
on close cooperation and shared goals between teachers and principals. The 
net effect of teacher collective bargaining on the educational program 
through the effectiveness of principals is cioseiy tied to the posture that 
teachers and principals take when forced to choose sides at the negotiating 
table. The positions taken by principals are unclear, as indicated in the 
conflicting observations of a number of case studies. Griffin (1974) reports 
that some teachers' representatives see the principal as the person most 
khcwledgeable of the needs^ abilities^ desires, and effectiveness of the 
teachers in his/her other school. The principal, therefore, makes an 
excellent ally. Griffin^ oh the other hand, finds that the fear of 
"administrative coercion" serves as a primary deterrent for not ihcludihg the 
principal oil the teachers' tiegbtiatihg team. Perry and Wildmah (1970) and 
Cooper (1982) find that building principals ^ by being squeezed between the 
very vocal demands of central admiiiistratibn aiid teacher unions ^ feel 
alienated from the decision-'-making process and may even opt for their own 
union. 

The pertinent question regarding the effectiveness of building 
administrators is whether they have lost their role of instructional leader 
by losing the power to administer policy at the school level, A conclusive 
answer has not been founds Randies (1975) expressed the views of some 
researchers who believe that contracts give principals more legitimacy in 
enforcing contractual provisions than they former]^ enjoyedi Nicholson and 
Nasstrom (1974) note that principals who functioned under collective 
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bargaining contracts "tended to make more decisions exclusive of central 
office Involvement/' They attribute this to the fact that the fbrmaiised 
procedures outlined in contracts allow principals more freedom from central 
office interference in decisidn^making« 

Although contracts tnay give building principals certain freedom from 
the central office, principals also iaist stay within the bounds set but by 
the contract. Braiidsletter (1970) and Nicholson and Nasstrba (1974) found 
that principals perceived negotiated contracts as having curtailed their 
supervisbry authbrity in such areas as teacher transfer and evaluatibh| 
scheduling, and determining prbgram level and subject matter. These same 
authbrsy hwever, conclude that "negbtiatlbns per se have hot necessarily 
reduced authbrity, biit instead have requirecl a redefinltibn of the parameters 
bf authbrity." 

II. Analysis bf the Determinants bf Mathematical Skills 
Some of the variatibn in the results found in the literature may be 
due to different data sets used in the analyses. Thus, In order tb analyse 
the effect of collective bargaining on achievement scores, the coit^arative 
most be based on the same data set. We use a database containing informatibn 
that can accommodate both an estimation of an educational production function 
and an analysis of union effects* the database was constructed by the 
SysteoB Development Gorporation under contract with the Office of Education 
for the purpose of assessing the costs and benefits of compensatory 
education. Since no one has used the data to estimate an educational 
production function of the form presented in Section B, we have undertaken 
the task and present the methbdblbsr and results in this section* 

The basic model chosen for this stu^ is the achievement growth model 
described in equation (1«2)« An achievement growth model explains the gains 
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in studehc achlevemehc due to changes iii educational resources che student: 
receives over a given time period, the model that we estimate is slightly 
different from the model presented previously. Due to our concern with the 
effects of collective bargainings we have restricted a priori the explanatory 
variables to those that may be affected by collective bargaining. Of course, 
certain variables^ such as student characteristics, are included in the 
analysis in order to control for their effects on student achievements 

A. Description of the Data 

The database contains' data oh mathematics and reading programs for 
328 elementary schools selected randomly hatibhwidet. In this chapter^ 

hwever, we consider only the math scores of fout'th graders. In the next 

_ __" _ _ _ _ _ _ _ 

chapter iii which we analyze the effects of collective bargaining oh student 

achievement, sixth grade math norms 'Ire also considered. We look at math 

scores because we feel that, sliice students receive less math than reading 

Instruction at home, galiis lii math skills should be associated more directly 

with school activities. The single cbiitaihs observations on over 14,000 

fourth graders enrolled during the late 1970s. Five general categories of 

variables were collected: achievement growth iii mathematics f or each 

student; measures of the individual student's background; characteristics of 

the student's math classroom teacher for the year; the amount of time the 

teacher spent in instruction, preparation, and administrative duties; and 

characteristics of principals, including leadership activities and qualities. 

The achievement growth measure was based on two tests. At the beginning of 

each school year, an at-leyei test was given to assess the student's mastery 

of certain mathematical skills acquired up to that time. At the end of the 

school year^ a similar test, asking questions with the same level of 

difficulty as were asked at the beginning of the year, was administered to 
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deCertiiihe Che gain iii skills over the year* The achievemenc growth 

measure then captures the increase in stcills attributable to resources 

received diirihg the school year. 

The student background measures include age, sex^ race, childhood 
educational experience^ parental involvement, exact grade level, and ecbnbraic 
status of the student. Teacher characteristics include teaching experience, 
highest degree earned^ college courses taken in mathematics in the last three 
years^ hours of math ihservice in the last three years, and the amount of 
time giveii to preparation for class. 

Three categories of teacher time are included in the educational 
production function. Two categories, time spent in instruction and time 
spent in jprejparatibh^ are ejected to positively Influence student 
achievement gains. The third category, time spent performing administrative 
and clerical duties^ which includes attending staff meetings, is ejected to 
have a negative effect. Although time spent in total instruction is not the 
same as time spent in math instruction^ we find that the two activities are 
highly correlated and thus total ihstructibh is a good indication of the flow 
of teacher services received by the student. These time groups account for 
90 percent of the time the average teacher spends in sch6bl--related 
activities* 

Characteristics of princlpals~e3cperierice in teaching^ e3q>eriehce as 
a principal and highest degree earned— were also included in the prbductibh 
function* Also available were measures of the level arid quality bf priricipal 
instructional leadership* Two types of variables were cbrisidered* The first 
set of variables records the amount of time priricipals sperid iri activities 
related to math curriculum development and rieeds assessment, plaririirig math 
programs, and evaluating these programs* The second set reflects teachers' 
and administrators' assessments of the effectiveness of certain leadership 
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accivicies and how well the staff works together. Teachers and principals 
were asked if they strongly agree (value»4)j agree (value»3)^ disagree 
(vaiue*2), or strongly disagree (value*l) with the following questions: (1) 
School programs are well planned and clear; (2) principal provides active 
leadership to nsath prograins; (3) teachers in this school work well tbgetherj 
(4) administrators keep teachers well-informed; (5) conflicts among 
iadividaals are identified and faced, and not allowed to fester^ By having 
the responses to these questions from both teachers and administrators^ it is 
possible to check whether an individual's own asisessment of his- or her 
actions is more accurate than someone else's assessment* 

District-level variables measuring the staff to student ratio also 
are included in the analysis* Class size, as approximated 1^ the 
teacher-student ratio, has been used extensively to reflect the flow of 
teacher services* Although we have a direct measure of the flow of services 
in the instructional time variable, it is useful to include class size in 
order to reflect characteristics of the organization of the classroom* In 
like manner, the number of administrators per student is included to capture 
certain features of the organization of the district* 

B. Results 

The achievement-grwth model, described in equation (i.i), is 
estimated using ordinal least squares* Ail the variables discussed in the 
previous section^ hwever, are estimated simaitaneousiy* For ease of 
discussion, the results are grouped by categories and displayed in Tables lit 
through 1*4* The estimates are encouraging on two counts: first, they are 
consistent in most regards with past studies and second, they appear to 
uncover relationships not previousiy found between teacher time, principal 
leadership characteristics^ and student achievement* By reporting 
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standardized betas Instead of the parameter estimates^ we are able to cbi^are 
the relative importance of each input in explaining the gains in student 
achievement*^^ 

Alchbugh we are primarily concerned with schbbl-'based variables chat 
can be influenced by teacher cbllective bargainings a number of sCudent 
background variables are included in order to cbntrbl fbr the aptitudes, 
mbtivatibh, and hbme experience students bring tb the classroom, the 
cbefficiehts of these three cbhtrbl variables are shown in Table i.I. Gfnly 
parental invblvement and economic status are statistically significant. A 
cbmparisbh bf the standardized betas associated with these two variables 
reveals that ah increase bf one standard deviatibh in the student ^s ecbnbmic 
status cbhtributes bver six times mbre tb student achievement gain than dbes 
an increase bf one standard deviatibh in parental invblvement^ The sex and 
ethnic origin bf students are significantly related tb achievement gain* 
Although white students appear tb have higher achievement growth than 
hbitwhitesi this may be due tb the importance bf omitted variables such as 
language barriers and family background^ and we db hbt venture any 
ihterpretatibh bf this variable. It is included only tb cbhtrbl for student 
backgrounds that are difficult tb quantify. 

The pretest scbrei from a math test administered in the fall is 
entered bbth linearly and as a squared term. The cbmbihatibh bf the twb 
variables allows fbr the pbssibility that the relationship between the 
pretest and pbsttest may be hbhlihear. For examplei hbhlihearities cbuld 
bcciir due tb the fact that each test has a finite number bf questibhSi and 
stiidehts who begaii the school year with a higher test score wbiild be less 
likely to make significant gains than students who began the year with much 
lower pretest scores. Since the coefficient associated with the squared 
pretest score is insignificant, the relationship between pretest and posttest 
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[ABLE 1.1 Effect of Stadent Background Measures and Pretest Scores 
^^^^ oh Fourth Grade Math Scores 



^iRiABLE DESCRIPTION 

1) SEX (Hale = 1) 

2) RACE (White = I) 

3) GHILDilOOD EXPERIENCE 

4) PARENTAL INVOLVEMENT 

5) ECONOMIC STATUS 

6) PRETEST 



STD BETA 
BETA 



COEFFICIENT 



7) PRETEST SQUARED 



STD BETA 
BETA 





074 


(13. 


29) 




05.1 


(7. 






00002 


(. 


004) 




016 


(2 


73) 




.107 


(16 


.32) 




.665 




.89 


(24 


.27) 




.014 




.0003 


( 


.05) 



MEANS 
;5023 

.7292 

1.0529 

1.8772 

224.9576 

28.671 
915.914 



14,882 

N 

2 .55 

521.1 

F 

. - . ^ , 1 - -i T t-n wpro estimatcci simultaneously. 

note: All variable, included - J- l^ -^^4^^,,,,, 

eoefficicnts expressed as .stJiuiarciizea 



:ics in parentheses. 
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scores is linear. The magnitude of the regression parameter indicates that 
an increase of one point on the pretest increases the posttest score by about 
nine-tenths of a point, when everything eise is held constant. 

Most studies have found that teacher experience and highest degree 
attained by teachers are significant deterndhahts of student achievement. 
Our results reinforce this cbhcluslbh. Teachers with more experience are 
more effective in raising student achievement levels, whereas teachers with 
more formal education appear to be less effective. For the negative 
relationship between education and achievement gain. Humane (1981) offers 
the explanation that the motivation for additional college credit is less 
that of self-improvement than that of salary increase, which appears to be a 
counterproductive pursuit with respect to student achievement. 

Also included as teacher characteristics are measures of teacher 
activities related to the math program. Results show that college-level 
courses related to teaching math do tidt contribute significantly to 
achievement gains. Moreover, staff development and inservice training 
related to math instruction appear to decrease achievement gain. In the same 
way, teachers who are encoQ-raged by principals to try hew teaching methods 
are less effective than teachers who do not receive such ehcburagemeht. It 
is difficult to explain these results. Some researchers in the instructional 
leadership field, however, find that when teachers receive only intermittent 
training or are not given the opportunity to follow up on new techniques or 
programs, very few positive results come from these activities (Gall 1983), 
k similar situation may be prevalent in the schools we studied. Another 
e3^1anation may be that teacher involvement In Inservice training is a 
distress signal^ and the negative sigh indicates that teachers taking these 
jprograms are initially belw par. 

As e3q)ected, the time teachers spend in instruction and in 
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preparation Is positively and significantly related to achieveraent gains. 
Moreover, results in Table 1.2 show that time spent in Inscructioh Is almost 
twice as effective as time spent in preparation. Since time in ihstxnictiori 
is an ifflp'^- : indicator of the interaction between student and teacheti 
this result is i^ortant when assessing the way in which collective 
bargaining can enter the classroom. As raehtibhed earlier, time spent 
in Instruction includes instructibhal activities other than math programs^ 
Variables reflecting the time students were engaged in taath instruction also 
were available and were regressed against student achievement. Since these 
results did not differ significantly from the results reported In Table 3.2^ 
we chose to use total instruction as the time variable. This tends to 
suggest what most educators already argue^ that ihstnictibn has complementary 
effects oh a n\imber of areas. 



educational prbductidii functions as a pro5cy for the amount of instruction 
received by students. Students in larger classes, even though they may spend 
the sasae amount of time with the teacher, may not receive the same level of 
instruction as a student in a smaller class^ since the teacher's time is 
divided among a greater number of students. The teacher-student ratio, as 
reported in Table 1.3^ is positively related tb student achievement gainsi 
This finding concurs with previtxis studies as well as with our own work, 
which classified iristructldnal time by the size of the instructional unit. 

The characteristics of principals produced results very similar to 
those found for teachers^ Estimates displayed In Table 1.3 reveal that 
principals with more experience, either as a teacher br an administrator, are 
found tb be more effective. Principals with more education, on the other 
hahd^ are less effective. As was found for teachers, time spent by 
principals on activities related to math curriculum development Is associated 



The teacher-student ratio traditionally has been entered into 
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TABLK 1.3: Effect of Principal Measures and Staff Size 
on Fourth Grade Student Test Scores 

VARIA BLE IlKSCK I PTION 

1) IlinllKST DEGREE ATTAINEH 

2) EXPERIENCE TEACHING 

3) TOTAL EXPERIENCE AS PRINCIPAL 

TIME SPENT DURING SCHOOL YEAR IM ACTIVITIES RELATED 
TO MATH CURRlCl)Lt^^i DEVELOPMENT 

5) TIME DEVOTED TO NEEDS ASSESSMENT, PROGRAM PLANNING, 
AND EVALUATION .fOR VAl'W PROGRAM 

6) INSTRUCTIONAL LEADERSHIP (COrtPOSITIi: INDEX) 

7) AbrilNISTRATORS PER DISTRICT ENROLLMENT 

8) TEACHERS PER DISTRICT ENROLLMENT 

9) CLERICAL STAFF AND AIDES PER DISTRICT ENROLLMENT 

NoLc: Cocrricients nrc? stnnd.ird i zod ii(?tM?;; t-stntiRtics i 
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COEFFICIEN T 
-.022 

(^.20) 

.030 
(5.23) 

-.015 
(2.00) 

.036 
(4./i6) 

-.015 
(1.77) 



-.019 
(2.96) 

(3.73) 
-.015 



MEANS 
2.997 

10. 188 

8.867 

9.760 

1 1.876 

53.528 

.0039 

.0545 

.0188 
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TABLE Effect of Attitades of Principals and teachers 

Aboot Prtnctpa±*s instructional teaderslitp 
on Fourth Grade Math Scores 

VARtABI.E nDSCRirnON 

1) SClIOdI, PROGRAMS WFJJ. PLANNED P 

ANi) CLHAR 

T 

2) PRTNCTPAL PROVIDICS ACTIVE LI- ADERSIIIP P 

TO MATH PROGRAM 

t 

3) TKACIIKRS IN THI5 SCHOOL WORK P 

WELL TOGETHER 

T 

A) ADMINISTRATORS KEEP TEACHERS * P 

WELt-iNFGRMED 

T 

5) eONFLtCTS AflONG INDIVIDUALS ARE P 
IDENTIFIED AND FACED, AND NOT 

ALLOWED TO FESTI:R T 



NOTE: 'P' DcsiRiintos pf i nc i p/i 1 ' s ror.ptniso to question. 
*T' Dosij^hntcs tcicltorVs rcspoiiso to question. 



CocfficieriLs arc stnnclnrd i zed Bctn*?; 
T - Statistics in parenthesis 



COEFFICIENT 



-.013 
(1.9U 
,005 
(.73) 

-.011 
(1.5!) 

.016 
(2.35) 

.012 
(l.M) 
-.003 
(.^0) 

.001 
(.09) 
-.0(39 
(1.30) 

.012 
(1.73) 
.00! 
(.12) 



MEANS 

2.2A9 
2.585 

3. 121 
2.307 

3./i32 
2.994 

3.373 
2.330 

3.274 
2.279 



with lower achievement galiis. This result is offset, however, by an increase 
in achievement gains when time is devoted to needs assessment, program 
plahh:Lng, and evaluation of the math prdgram. A composita index of teacher 
responses to questions concerning the principal's instructional leadership is 
negatively related to student achievement gains, but it ts not statistically 
significant at a reasonable confidence level* A curious result is that 
students in districts with higher than average administrators per student 
have lower achievement gains than students in districts with Imer than 
average administrators per student. The number of administrators per student 
could be a reflection of certain district characteristics, which are not 
controlled for in the regressions 

The final set of variables entered into the educational production 
function reflects the attitudes of principals and teachers about the 
principal's leadership and the cooperative hattire of the staff. The 
interesting result emerging from the effects of these attitudes on student 
achievement gain is that in many cases self-assigned scores of teacher or 
administrator perfbriaarice are inversely related to student achievement, 
whereas assessment by another party is related to student achievement in 
proper fashions For example, both principals and teachers were asked to 
assess the principal's instructional leadership of the math program. When 
principals rate their leadership highly, student achievement gains are lower 
than otherwise. When teachers rate the same principals highly, hwever, 
achievement gains are in fact higher than otherwise. The same relationship 
occurs for assessments of the ability of teachers to work well together. A 
high rating by the principal is associated with achievement gains ^ whereas a 
high rating by the teachers has ho significant relationship with gains in 
test scores. 

Our estimates of the educational production function are basically 



consistent with past studies^ We find that class size and teacher experience 
are positively related to student achievement gains and that Student 
background variables also are important deterriilnaiits. Our results further 
reinforce the basic notion that the interaction between teacher and student^ 
as measured by instructional time, is an important determinant of student 
achievement* la addition, quality-related teacher characteristics remain 
significant even when es^licit measures of services flows are introdaced* 
Including principal characteristics add activities related to instructional 
development^ oh the other hand, produces some curious ^ if not 
counterintuitive, results* The experience of principals^ for example^ is 
positively related to achievement gains* With regard to instructional 
leadership, however, only the time principals spend evaluating and planning 
math prograos is positive^ related to student achievement gains* The other 
variables are either negative or statistically insignificant* 

III* Cdnclusibh 

We began this chapter with the premise that iii order for teacher 
collective bargaining to influence student outcomes, the effect of teacher 
collective bargaining must be experienced in the classroom* In this section, 
we determiae which of those variables that are potentially influenced by 
collective bargaining are also significant determinants of student 
achievement* As one might suspect^ a critique of past studies and our own 
analysis indicate that teachers and students are the primary actors in the 
educational process* The interaction of these two parties is affected by the 
allocation of resources and by the incentive mechanisms embodied In the 
institutional structure of school districts* 

The findings point to a number of teacher^ and princlpal^related 
factors that are important determinants of the educational process* Basing 

32 



the ifflpbrtance of the ediicatidQal detertninaaCis on the toagnitude of the 
standardized beta coefficients reveals the ranking of inputs displayed in 
Table 1,5, For those factdCis that contribute positively to achievement 
gains, the time principals spend assessing and evaluating math programs ranks 
first, followed closely by the time teachers spend in instructions The next 
highest ranked determinants are related to the experience of principals. The 
teacher^studeht ratio is next, followed by the time teachers spend in 
preparation. Finally, teacher experience ranks last among the teacher and 
principal characteristics with significant effects on student achievement. 



Of those factors negatively related to achievement gains, the effects 



of the highest degree attained by teachers and principals rank first and 
second, respectively^ the number of admiaistratbrs per student ranks third. 

We conclude^ therefore^ that if collective bargaining affect these 
factors i especially the highest ranked factors, in significant ways, then 
collective bargaining will affect student achievement. The purpose of the 
next chapter is to e2q>ldre how unidn*-induced differences in the level df 
inputs and the structure of the educational production function affects 
student achievement gains. 
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TABLE 1.5: Rahkirig of Important Inputs into che Edacationai 

Production Function 



inputs which positively affect 
studeihT-Achievement gains 

(1) Time principals spend assessing and evaluating 

math Drogram (0.056) 



(2) Time teachers spend in* instruction (0.032) 

(0.030) 



(3) Total experience of principals as 
administrators 



(A) Total experience ot principals ai> -- 

. (0.024) 

teacners ^ 

(5) Teacher/student racio (0.024) 

(6) Time teachers spend in preparation (0.017) 

(7) Total experience of teachers (0.0i3) 



INPUTS WHICH negatively AFFECT 
STUDENT j^ CHIEVEME in^-GAlNS 

(1) Highest degree attained by teacher (-0.031) 

(2) Highest degree attained by principal (-0.022) 

(3) Administrator /student ratio (-0.019) 



Note: Only school-related _ inputs were included in the rankings. 
Standardized betas in parentheses. 
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FOOTNOTES 



A partial list of studies Includes (1) for class size, Hail and 
Carroll (1973) , Chambers (1975), and Ctesswell and others (1978); (2) for 
salaries and fringes: Baird and Landon (1972), Lipsky and Drocning (1973), 
and Kasper (1970); (3) for cescher attitudes; Baiasco and Aiiaco (1974), 
Hemdon (1976) and Lortie (1977) (althoagh the latter two do not address 

anionization dlrect^)^ for teacher time; Eberts (1983); and (4) for 

administrative leadership: Randies (1975) and Nichblsbn and Nasstrdm (1974). 

2 _ _ _ ^_ 

Cressweii (1980), in a recent survesy of the teacher collective 

bargaihihg literature, cbnfiriB our observatibh: __'*We found no studies which 

attempted tb examine the questlbn directly'* (p. 60). 

3 

McDonnell and Pascal (1979), p. :icli. 

4" _ _ __ _- __ __ - _ — 

Comments taken from the Proceedings of a Conference on "The 

Effects of Collective Bargaining on School Administrative Leadership" held at 

the Center for Educational Policy atid Management, University of Oregon, July 

9-10, 1982, p. 41. 



Conn (1979), in his textbook ^he Eco nomi cs of^ Educ a t i om - lists 
no fewer than 65 specific production function studies. Undoubtedly, there 
are more. Four somewhat representative studies are Coleman (1966), Hanushek 
(1970), Murnane (1975), and Summers and Wolfe (1977). 

Edmonds (1982), p. 4. 

^See Hanushek (1979) for a fairly extensive bibliography of these 

s tudies. 

Q 

See Wiley and Uamlschfeger (1974), Fisher and others (1986), 
Monk (1980), and Thomas (1^79)i 

9 

The tests that were administered were the "Con^rehenstve tests 
of Basic Skills" published by CTB/McOraw^Blll. Scbres f rbm tests cbverlng 
bbch asathematlcs cbhcepts and cbi^utatlons were used. 

9 _ 

A standardized parameter estimate is a parameter estimate 

multiplied by the standard deviation bf_ the assbclated_regressdr and divided 

by the standard deviation of the variable regressed. It can be interpreted 

as the increase iii student ar*hievemetit attributed to ati increase of one 

standard deviation of the associated input. Since tho magnitudes of all 

coefficients are in essence standardized by a uniform unit of change (i.e. 

one standard deviation) the magnitudes of the coefficients can be cotiqsared. 

^^Eberts (1983) reports that^ ??^9^®^3_^?y?F^^ ^? ?9^^???^??_ 
bargaining devote less time to instruction but more time co preparation Chan 
teachers not covered. If these were the only variables which were altered by 
collective bargaining we would conclude that collective bargaining decreases 
student achievement* Many bther variables come ihtb play, however, and we 
will take these ihtb account in Chapter 2« 
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CHAPTER TWO: STUDENT ACHIEVE^^MT iUID COtJ^etlVE B^AiHING 



Id this chapter we examine the overall ttitpact of collective 



bargaining on both the level and cost of student achievement^ thus providing 
a broad assessment of collective bargaining. In Section I^ lur analysis and 
measurement of the potential effects of collective bargaining on levels of 
student achievement are decomposed into three parts. First, we measure the 
effects due to induced changes in the levels of the various resourc ej^ going 
into the educational process, that is, those determinants of student 
achievement ea^hasized in the previous chapter. Second^ we toeasure the 
effects due to induced changes in the educational process ^ that isi 
differences in the educational production functions for the uhibn and 
'nonunion sectors. Third, ve measure the effects due to interactions betveeii 
the two types of changes, that is, between changes in resource and changes in 
process. This detailed decomposition enables us both to assess the net 
effects of collective bargaining on student achievement and to identify some 
of the sources of the effects^ Moreover^ our results provide evidence on the 
question of whether the iflq>act of collective bargalhihg varies for different 
types of students. The effect of collective bargaiiiihg on math achievement 
of both fourth and sixth graders is examined. Including performance in both 
grades provides a way to chedc the consistency of our results* 

In Section tl^ our analysis and measurement of the effects of 
collective bargaining oh the cost of student achievement is distinguished 
from previixis studies the use of national data with detailed controls for 
student, district, comminityi and regional factors, but what sets it apart 
most significantly is the use of measures of student achievement to control 
for "quality" of edaciiiahi Thus, we attempt to isolate the effect of 
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collective bargaihihg dh the costs of prbvidihg a giveii quality aiid quantity 
of ediicatibn« A filial section summarizes bur major conclusions* 

£• Resources, Student Achievement, and Collective Bargaining 
The objective of this section is to measure the impact of collective 
bargaining oh levels of student achievement* If one views student 
achievement as being jointly determined 1^ the levels of various resources 
(including individual student characteristics) going into the educational 
process and by the efficiency of these resources, then changes in student 
achievement can be decoo^osed into those resulting from changes in the levels 
of resources, changes in the efficiency of the resources (that is, changes in 
the educational process)^ and the interaction between the two types of 
changes* The sum of these three c6iiq>6hehts approximates the actual change in 
student achievement*^ We will first Ibbk at fburth grade math scbres and 
then cba|>are bur results fbr this grade with results bbtaitied fbr sixth 
graders* 

A* Fburth Graders 

Differences in Educational Inputs 

Our analysis of educatibtial production fiitictibtls iii Chapter 1 
considered several dozen factors potentially important to student 
achievement; In this subsection we evaluate the inq)act on student 
achievement of induced differences between union and nohuhioh districts in 
the levels of these prbchictive factors* To do this, we first compute the 
differences between union and hbhuhibn districts fbr the factbrs considered 
ill Chapter 1* These differences, albng with the separate union and nonunion 
means, are presented in table 2; I. Almost all the means differ significantly 
for the union and nonunion districts* Oniy the means for sex^ race^ the time 
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TABLE 2.1: Means of Education Inputs for Fourth Graders by Union Status 

(SDC Data) 









NONUNION 




VARIABLES 


UNION-^^IEANS 


MEANS 


DIFFERENCE 


Tti ^aVf*{ST^ r 
Lll uc ^ U c 'jJ U 


1, 


.000 


1.000 


0.0000 




0. 


.496 


0.513 


-0.0169* 




0, 


.725 


0.736 


-0.0103 




1. 


.050 


1 .058 


-0.0084 






.958 


1.736 


0 . 2223* 




228. 


.970 


217.937 


11.0328* 


Administrators opr sfnriprLr 


0. 


.004 


0.004 


0.0004* 


XCaL.llCX9 9 U UUCil U 


0. 


.057 


0.051 


0.0060* 


Office staff ber student 


0. 


.018 


0.020 


-0.0014* 


TpAnViPt" rimp in instriiption 

XCCm«llCL U XlUC JLLm XilO U X W il 


4. 


.830 


4.992 


-b. 1620* 


TPflrHpi" rirp^Sara 1 1 on time 


1. 


.425 


1.371 


0.0538* 


"^oiii^not" r ^ mia n n iiHrni n i c t t" t t/P rftitTPS 

jbCd^ilCL U XUlC Xil dUUiXil X9 U L A U X VC UUUXC3 


0, 


,798 


0.778 


0.0199 


Thtfll vpflt"s tpacHinp — Tpachpr 


12, 


.359 


ii ,334 


1.0254* 


Ut ffViPcf* Ho0T*Po • Tpilf'ViPt" 

ClxgllCoL UcgJ.CC XCCIL.11CX 


2, 


,477 


2.444 


-0.0335* 


V^uxxc&c uioUii Li^vjuxdCd xca^iicx 


0, 


,630 


0.566 


0.0635* 


•■iaUtl XllSCLVXUC XCo^llCL 


6. 


. 149 


9.485 


-3.3361* 


Pr Trrn TnsT"^ * T"pa<4prQhTn /Teachers * 

tL XllU.XpaXd XCdUCL SllXp/ x^a^iic^ ^ 










OP i^.'^po r Tnn 

^ C L W C ^ U X 14- 


3. 


.515 


3.347 


0. 1694* 


Pr incxpals * encouragement /Teachers * 










pc £^ U c L JL U ll 


3. 


,124 


3. 244 


-0. 1198* 


i LCLCoU 9^WLC 


29. 


,077 


27.961 


1. 1166* 


P^ptpsr score — sauared 


942. 


,277 


869.783 


72,4938* 


t7ioHpQr Hporpp — Priniribal 

nxgllCo U UCg'LCC £; X Xil^ X|^ 


2. 


.986 


3.015 


-0.0290* 


Trt ^a 1 t/oai"c tpanhiH© PrinirifSal 

XU LClX VcdXO LCd^tlXllJS Xil^X|^ax 


10, 


,602 


9.464 


1,1378* 


To tal vparc arfrhi ti i q t ra 1 1 on — • PrincioaT 

XULdX y cdL o dVlUlXil X9 U X d UXtJil £^XXil^X|/ax 


9. 


,129 


8.408 


0.7206* 


^idun pdL L xu upd u xuii rxxiiux^dx 


10, 


2295 


8-9398 


1.2897* 


Jldun xnVuXVcIUCil U FLXllUX^dX 


12. 


1 1 96 


11.4505 


0.6691* 


LuS UC LXUndx XcdUcLoiixp Xil'w X^dX 


53, 


4762 


53.6173 


-0. 1411* 


Xi L L X L UQ C 9 • 










Weii-pianned - Principal 


3. 


2050 


3.3276 


-0.1226* 


weix—pianneQ i^acner 


2 , 


5423 


2.6595 


-0. 1167* 


Active leadership - Principal 


3. 


1635 


3.0456 


0.1179* 


Active leadership - Teacher 


2. 


2340 


2.4359 


-0.2019* 


Work well together - Principal 


3. 


4545 


3.3928 


0.0617* 


Rork well together - Teacher 


2. 


9493 


3.0721 


-0. 1228* 


Well-informed - Principal 


3. 


3578 


3.3989 


-0.0411* 


Well-informed - Teacher 


2. 


2968 


2.3893 


-0.0925* 


Conflicts identified - Principal 


3. 


2256 


3.3590 


-0.1334* 


Conflicts identified - teacher 


2. 


2237 


2.3762 


-0.1525* 


Post test score 


39. 


6477 


37.8411 


1,8066* 



*SigTiificanc at the .05 level 

Notes: .See Chapter One for a detailed description of the variables. 
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teachers spend performing adoinlstratlve ducies, and instructional leadership 
by the principal are statistically the same for the two sets of districts. 

We are particularly concerned with differences for those factors 
identified in Chapter 1 as major determinants of student achievement tn 
mathematics: teacher instruction time, teacher preparation time^ teacher 
e:iq>eriehce^ teacher degree^ principal involvement^ principal experience in 
teaching! principal experience in admihistratiohi principal degree^ 
teacher^s tudent ratio, and administrator's tudeht ratio* Teacher degree, 
principal degree, and the administrator's tudeiit ratio were foutid iti Chapter 1 
to be inversely related to student achievement" all the other factors were 
found to be positively related. As shown in Table 2^i, the union means 
exceed the nonunion means for all but teacher instruction time« 

To assess the net effect of the difference in each educational input 
bh student achievement^ the impact of each difference in mean is calculated 
by oliltiplying each difference by the corresponding coefficient from the 
nonunion production function. Separate estimates of the nonunion 
coefficients are displayed in fable 2.2. the calculations are displayed in 
the first column of table 2.3, under the column heading d/S^ the largest 
positive effects are those for economic status^ teachers per student^ math 
ihservice training^ and pretest score; the largest negative effects are for 
teacher instructional time aiid teacher perception of how well school programs 
are planned. The sum of all these individual effects is 1.32, about IS 
percent of the average gain from the pretest to posttest score. 

Many of the differences in means, however, are not actually induced 
by collective bargaining, so it is wrong to attribute all of the effects of 
the differences to collective bargaining. To get: only those differences in 
means attributable to collective bargaining, we use the results foutid in 
Eberts (1982), where the relationship between collective bargaining and major 
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TABLE 2.2: Educatibri Prbductibri Fuhct:ions_ for Fourth Graders by Union Status 

(SDC Data) 



COEFFieiENTS 



VARIABLES 



Intercept 

Sex (Male=t) - Student_ 
Race 0'''hice=t) - Student 
Chiidhood experience - Student 
Parental involvement - Student 
Economic status - Student 
Administrators per student 
Teachers per student 
Office staff pier student 
Teacher time in instruction 
Teacher preparation time 
Teacher time in administrative duties 
Total years teaching - Teacher 

Highest degree - Teacher 

College mach courses - Teacher 
Math inservice - Teacher 
Principals' leadership/Teachers' 

perception 
Principals ' encouragement/Teacher s ' 

perception 
Pretest score 
Pretest score - sguared 
Highest degree - Principal 

Total years teaching - Principal 

Total years administration - Principal 
Math participation - Principal 

Math involvement - Principal 

Instructional leadership - Principal 
Attittades] 

Weii-pianned - Principal 
Weil-planned - Teacher 
Active leadership - Principal 
Active leadership - Teacher 
Work well together - Principal 
Work well together - Teacher 
Well-informed - Principal 
Well-informed - Teacher 
Cbhflicts identified - Principal 
Conflicts identified - Teacher 



UNION 


NONUNION 


DIFFERENCE 


11.71* 


12.97* 


-1 ,26 


-1.85* 


-1.99* 


0 , 14 


1.7?* 


0.98* 


0 ,8i* 


-0.13 


0.07 


-0 , 20 


0.13* 


0.03 


0,11 


0.02* 


0.02* 


0,00 


-216.01* 


-19.30 


-196,70* 


17.28* 


47,25* 


-29.97* 


7,41 


-26,56* 


33,97* 


0.35* 


0.85* 


-0 , 50* 


0.29* 


0.64* 


-0,35 


6.14 


-0.63* 


0, 77* 


O.Gl 


o.g4^< 


-0,03 


-0.92* 


-0.35 


-0,57* 


0,17 


-0.08 


0,26* 


-0.001 


-0.32 


0,32 




0.17* 


-0.33 


-0.42* 


-0, 15 


-0,27 


0.97* 


0.71* 


0,26*_ _ 


-0.00165* 


0,0027* 


-0,00435* 


-2.27* 


-0,29 


-1 ,99* 


0.08* 


0,02 


0,05* 


0.10* 


0.13* 


-0,03 


-0.05* 


-0,00 


-0.05* 


0.02 


0,09* 


-0.07* 


0.05* 


-0, 10* 


0. 16* 


-0.43 


0, 20 


-0.64* 


0.04 


0,06 


-0.01 


-0.11 


-0.84* 


0.73* 


0.00 


0,28* 


-0.28* 


0.11 


-0,82* 


0.93* 


-0,08 


-0.07 


-0.00 


0.45* 


0,40 


0.05* 


0.00 


-0,44* 


0.45* 


0,18 


0,61* 


-0.43 


0,19* 


-0,17 


0.36* 



No. observations 



.5598 



9470 



5466 



5412 



*Significanc at che ,05 level. 

Notes: See Chapter One f'^r a detailed descrtptiott of the variabies. 
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TABLE 2i3: Effects on Fourth Grade Student Achievement of Differences Between Union 
and Nonmion Districts in Education Inputs and Education Prbductidii 

Functions 



VARIABLES 


3 AX 


- - 




Intercept 


u • 


nnn 






0 


.000 


Sex (Maie=t) - Student 






n 


072 


-0 


.002 


Race O^ite *i) - Student 


y . 




n 


^Q7 


-0 


.008 


Childhood experience - Student 


— n 


nnn 

' yyy 


-n 

— u * 


90 Q 


0 


.002 


Parental involvement - Student 


u . 


' yyo 


n 


I i 0 J 


0 


.023 


Economic status - Student 


n 




n 


«1 J 7 


n 


Oil 


Administrators per student 


; — U t 


nn? 


-0 


730 


-0 


.073 


Teachers per student 


U • 




— i • 




-0 


. 181 


Office staff per student 


u « 


n '^7 


h 


6 70 


-0 


.048 


Teacher time in instruction 


n - 
-U . 


ioo 


_ o 


/i ft9 

> 


A 
\J 




Teacher preparation time 




n *5 ^ 
U J J 


—A 
—0 . 




-0 

— v 


0 1 Q 


Teacher time in administrative duties 


— u . 


n 1 9 


n 


jyy 


0 


.015 


Total years teaching - Teacher 


u ■ 


riAA 
VJ*t*t 


— u • 


^A3 


-0 


.031 


Highest degree - Teacher 






— i • 


AA7 


-0 

V 


■ V X ? 


College math courses - Teacher 


— u . 


UU J 


A 
U • 


1 AS 


A 




Math inservice - Teacher 


U . 


iUo 


A 


^yj 


-0 


1 OA 


Principals* leadership /Teachers* 














perception 


U . 




— i ■ 


1 1 S 


-n 

— w 




Principals' encouragement/Teachers * 














perception 


n 


n 1 Q 
y i o 


^n 

— U i 


fipn 

> OoU 


n 


. w ^ ^ 


Pretest score 


y * 


/yo 


7 


9 1 7 


A 
w 


9§8 


Pretest score - squared 


U i 


1 


— J « 


7ft9 


-0 


.315 


Highest degree -Principal 


U « 


UUo 


— ^ " 

— J • 


yyyj 


A 


riS8 


Total years teaching - Principal 


U * 


U Ji 


A 


^ A^ 


0 


060 


Total years admihistratibh - Principal 


r\ - 
U . 




A - 


ZD / 


—0 
— u 


099 


Math participation - Principal 


A - 


A A 4 


A 


■4*f / 


-0 

V 


06 S 


Math involvement - Principal 


Q - 

0 . 


A£ A 


A 


7 AS 


^0 

y 


OAA 


Instructional leadership - Principal 


A 
D • 


n t ^ 


o • 


■fO -7 


-0 


.022 


Attitudes: 














Well-planned - Principal 


-0. 


025 


-2. 


117 


0 


.078 


Well-planned - Teacher 


-0. 


007 


-0. 


045 


0 


.002 


Active leadership - Principal 


-0. 


097 


2. 


222 


0 


.086 


Active leadership - Teacher 


-0. 


056 


-0. 


675 


0 


.056 


Work well together - Principal 


=0. 


051 


3- 


1: 


0 


.057 


Work well together - Teacher 


0. 


008 


-0. 


029 


0 


.001 


Well-informed - Principal 


-0. 


016 


0- 


17G 


-0 


.002 


Well-informed - Teacher_ 


0. 


041 


t. 


068 


-0 


.041 


Conflicts identified - Principal 


-0. 


082 


-i. 


456 


0 


.058 


Conflicts identified - Teacher 


e. 


626 


0. 


864 


-0 


.055 



1.5178 .5321 -.1800 



Notes: 3 refers to the coefficients of the nbriuriibri prbductibn function in Table 

2.2. X refers to the nohuhioh means frbm Table 2.1. changes are 

calculated by subtracting the nbriuriibtl value from the corresponding union 
value . 
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deCerminanCs of scudeac achievement Is measured vich a number of other 
variables held constant (For exan^le, district enrollment, school climate, 
physical violence, and comnunity type.)^ We supplement the results In 
Eberts (1982) (that is, those for administrators per student, teachers per 
student^ teacher e:q>eriehce, teacher degree, teacher time in instruction^ and 
teacher time iri preparation) with similar analyses for principal e3q)erience^ 
principal degree, aiid principal involvement (these estimates are omitted for 
brevity). Thus, considering only the intact of the differences iii means 
sh(xm to be related to collective bargaining, we find a net impact of biily 
• 45, about 4 percent of the average gain« Hence, the ^^tr change in student 
achievement resulting from union-induced changes in resources is very 
small--small despite a mSber of very substantial individual e fects, since 
these tend to be 6ffsectihg« 



Biff eren ces^ 4a Educatid a Prdducti ^ Functions 

In this subsection we measure the impact of differences in the 
educational production functions on fourth grade student achievement for 
union and nonunion districts* .As indicated above, separate estimates of the 
educational production fuhctiohs for union and hbhuhioh districts are 
presented in Table 2.2, albiig with the differences in the coefficients. Over 
half the coeff iciencs differ significantly between the two groups of 
districts, including those for race, administrators per student, teachers per 
student, office staff per student, teacher instruction time, teacher time 
spent in administrative duties, teacher degree, college math courses taken by 
the teacher^ student pretest scbre^ principal degree^ principal experience in 
teaching, principal pafticipatibhj principal ihvblvemeht^ ins true tibhal 
leadership by the principal, and a number bf bther variables related tb 
perceptions of performance* 
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To asseiss the impact of these differences in the educational 
production functions, we toultiply each difference lit coefficients by the 
nonunion mean of the corresponding variable* These products are presented in 
the second column of fable 2«3^ under the column heading XAS« The largest 
positive effects are those for the pretest score, instructional leadership by 
the principal, and the principal's perception of how well teachers work 
together; the largest negative effects are those for teacher instructional 
timei the squared term for the pretest scdre^ principal degree^ and the 
principal's perception of how well-T)lahried the school's programs are* The 
net Impact of all the differences in coefficients is .53, about 5 percent of 
the average gain from pretest to post test score. Hence, the impact of this 
second source of union^in&ced changes in student achievement is also very 
small^'-and again small despite a number of substantial individual effects. 

While bur emphasis in this analysis is oh the overall impact of 
collective bargaining, we should dwell at least a moxnent bii biie set of 
differences revealed in Table 2,2, The coefficients for pretest score and 
the square of the pretest score are .713 and .0027 for nonunion districts and 
• 971 and -*.Q6i7 for union districts, the difference by union status Is 
statistically significant in both cases, to evaluate this difference, we 
coiq>ute the predicted pbsttest score associated with a particular pretest 
score* Subtracting the predicted score for a student in a hohuhioh district 
from the predicted score for a student with the same pretest score in a uiiibn 
district, one obtains a measure of the difference in the relationship between 
pretest and posttest scores in union and nonunion districts* 

This difference is plotted in Figure 2.1 for a range of pretest 
scores. As the diagram illustrates, the difference in achievement scores is 
greatest for students near the average pretest score (about 29). this 
implies that union districts do relative^ best with average students. For 
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Figure 2.1 

Difference between Predicted Pbsttest Scores in 
Union and Nonuhibh Districts by Pretest Score 

(Score -Score ) 
u nu 
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above-average students » anion districts tend to cbi^ress test scores tward 
the average, as co^ared to what happens in nonunion districts. This 
obviously ii^lies a reduction in the dispersion of posttest scores for 
students with above-average pretest scores* For below-average studehts, 
hdweveri just the opposite occurs in uhibn districts* For these students, 
dbimhioh, rather than uriiba, districts tetid to cbtq)ress test scores toward 
the average. While we lack the intensive case study required to fully 
explain why the impact of collective bargaining appears to vary for different 
students, we speculate that the difference results from the standardization 
associated with collective bargaining in most industries^ e.g., we already 
know from previous analysis reported in Eberts and Stone (1984) that 
organized districts with class-size restrictions in the cbhtract are more 
likely tb use standard classroom instructibti as a liiiifbrm mbde bf 
itistructidd. 

To pursue this point further, we calculate differences for union and 
nonunion districts in the use of special instructional modes and resources, 
using the national SDC data. These differences are presented in Table 2«4| 
along with the separate union and hbnuhibh means* Students in union 
districts clearly have less expbsure tb specialized instructional modes or 
resdurceis* Since specialized modes are those typically associated with 
students well-above, or well-below, average, these differences appear to 
provide one explanation for why union districts work less well for these 
students than for average students* 

T fS ^ g y a ^ ^ Rf ^ a/* ^ g * 

bur final c^on^onent for changes in the level of student achievement 
attributable to collective bargaining consists of the interactions between 
differences in the levels of resources and in educational processes* Since 
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Table 2.4 Instructional Modes and Resources for Mathematics 
in Union and Nonunion Districts 
(Sbe Data) 



j.^Ogpjg - 

Variable Description • Difference 

^ Union Nonunion 



student hours spent with math 
specialist, class of 7 plus 


2.12 


3.63 


-1.51 
(-6.78) 


Student hours spent with math 
aide 


1.97 


5.24 


-3.27 
• (-15.57) 


Student hours spent with math 
tutor 


.9g 


1.29 


-.33 
(-3.76) 


Student hours spent in independent, 
programmed study 


3.37 


5.65 


-2.28 
(-8.69) 


Notes: See Chapter 1 for a description 
the difference in the means are 


of the SDC data, 
in parentheses. 


The 


t-values for 
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we already kncxr that the net impact on student achievement from each set of 
differences is smaili the net impact resulting from interactions between the 



differences is likely to be even smaller* To calculate these interactions ^ 
we simply itxitiply the corresponding pairs of differences. These are 
displayed in the third column of table 2.3^ under the column heading ^^B« 
The largest positive effect is that for the pretest scbre| the largest 
negative effects are those for the teacher-*s tudeiit ratib^ teacher math 
iiiservice training, and the square of the pretest score. The net effect of 
all the interactions is only ^.iS, about Z percent of the average gain from 
the pretest to posttest score* 

Overall Assessment of Fourth Grader Achievemeat 

Our results for fourth graders dbcumeut numerous aiid prbfbund 
differences between union and nonunion districts* We find significant 
differences in both the levels of resources allocated to the educational 
process and the educational process itself* Despite this multitude of 
differences, however, the net effect of cblleccive bargaining on student 
achievement gains l[that is^ the sum of the three cbmpohehts discussed above) 
is only .S^ about 7 to 8 percent of the average gain from the pretest to 
posttest scbre* This apparent paradbx is e3q>laltied by the fact that, in the 
final analysis, the detailed differences attribucable to collective 
bargaining tend to be offsetting in their effects on student achievement* Of 
course, for the harshest critics of collective bargainings the surprise is 
that the net effect^ if any things is marginally positive^ hot significantly 
negative* We db find^ however, that unibii districts do relatively best with 
average students, cotqpressing test scores toward the average for 
above-^average students, while dispersing scores away from the mean for 
below^average students^ 
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5, Sixth Graders 

f f ^ yAt i /*^g i n EH it j?a f* S /Sri a 1 Xiiiiii-tjC- 

EvaluatloG of the impact of collective liargaining on student 
achieveiaent of sixth graders follows the same procedure ased for fourth grade 
achievement* We first coQq;>ote the difference in means between anion and 
hohuhioh districts for the factors used in the educatinal pr'oductioh 
fuhctibh* These differences, along with separate uhibh and nohuhioh means 
are presented in Table 2«5« As was the case with fourth graders^ almost all 
the means differ significantly for the uiiioii <:ind honuiilori districts^ aiid the 
union means exceed the nonunion means for chose factors identified as major 
determinants of student achievement, with a few exceptions* The most notable 
exceptions are college math courses taken the teachers » Che principal's 
highest degree and the principal's math involvement and instructional 
leadership* The net effect of the differeuce in each educational input oh 
student achievement for sixth graders fbllo^^ roughly the same pattern 

fcaxnd for fourth graders* As revealed iii the first column of table 2*7, the 
largest positive effects are those for e^.^onomic status, pretest score, and 
the number of college courses taken by teacttersi Significantly, only 
teachers per stxideht is absent from this list* The largest negative effects 
are very similar for fourth and sixth graders* The sum of all thes^ 
individual effects is .99, or about 11 percent of the average gaiii from the 
pre^ to posrcest score* The difference in the magnitude of educational 
inputs between the two types of districts contributes slightly less to the 
difference in achievement (11 percent compared with 15 percent) than found 
for fourth graders* 
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TABLE 2.5j Ileitis of Educatiotial Inputs for Sixth Graders by Union Status 

(SDC teta j 



NONUNION 

VARIABLES UNION ^SANS MEANS blFFERENCH 



Intercept 


1.000 


1.000 


0.000 




Sex (."^lesi) - Student 


0.502 


6.502 


0.006 




Race (White*!) - Student 


0.776 


6.756 


0.020 


* 


Childhood experience - Student 


1.027 


6.986 


0.041 




Parental Involveraent - Student 


1.586 


1.350 


0.236 


* 


Economic status - Student 


238.003 


225.185 


12.818 


* 


Admlalstrators per student 


0i004 


0.004 


0.000 




Teachers per student 


0.055 


0i052 


0.003 


* 


Office staff per student 


0.018 


0.'3i8 


b.dbd 




Teacher time in instruction 


4.783 


5.179 


-0.396 


* 


Teacher preparation time 


1.400 


1.275 


.0.125 


* 


Teacher tine in administrative duties 


0.786 


0.638 


0.148 


* 


Total years teaching - Teacher 


11.676 


10.758 


0.918 


* 


Highest degree - Teacher 


2.607 


2.471 


0.136 


* 


College math courses - Teacher 


0.765 


0.943 


-0.178 


* 


Math Ihservice - Teacher 


7.379 


8.327 


-0.948 


» 


Principals' leadership/Teachers' 


3.483 


3.397 


0.086 


* 


perception 










Principals' en cd ur a getaent/ Teachers' 


3.194 


3.349 


-0.155 


* 


perception 










Pretest score 


26.939 


26.019 


0.920 


* 


Pretest score - squared 


822.407 


766i787 


55.620 


* 


Highest degree - Principal 


2.982 


3.013 


-0.031 


* 


Total years teaching - Principal 


10. 6H 


9.086 


i.525 


* 


total years admintstration - Principal 


8.909 


8.384 


0.525 


* 


Math participation - Principal 


10.100 


10.509 


-0.409 


* 


Math involvement - Principal 


11.934 


13.011 


-1.077 


* 


Ihstructibhal leadership - Principal 


52.564 


53.988 


-1.324 




Attitudes: 










We 11- planned - Principal 


3.211 


3.357 


—0.146 


* 


Well-planned - Teacher 


2.531 


2.724 


-0.193 


* 


Active leadership - Principal 


3.059 


3.118 


-0.059 


* 


Active leadership - TDeacher 


2.189 


2i277 


-0.088 


* 


Work well together - Principal 


3.505 


3.419 


0.086 


* 


Work well together - Teacher 


2.986 


3.111 


-0.125 


* 


Well-informed - Principal 


3.320 


3.290 


0,030 


* 


Well-informed - Teacher 


2,207 


2,336 


-0.129 


* 


Conflicts identified - Principal 


3.192 


3.404 


-0.212 


* 


Conflicts identified - Teacher 


2.371 


2.503 


-0.132 


* 



^Significant at the Go level 



54 



Differences in Edpcatlonai Prodactton fqncttons • 

Union and nonunion districts may also differ with respect to the 
educational production functions. Separate estimates of these functions for 
sixth grade inath scores are presented in Table 2«6, One-third of the 
cdef f iciehts differ significantly different from those found for fourth 
graders, five were in cbmnibh with fourth grade estimates ^ including 
teacher/student ratio, teacher time spent in instruction, college math 
courses taken by teachers, highest degree attained by principals, and the 
principal's involvement in math curricuiura pianningi The sigm- of the 
differences in the two sets of coefficients common to both grades were the 
same except for teacher/student ratio. 

The impact of these differences iii the educational production 
functions can be assessed by multiplying each difference in coefficients by 
the nonunion mean of the corresponding variable (XA.B). these products are 
listed in the second column of table 2.7. the largest positive impact 
includes the intercept, teacher/student ratio, and various attitudes of 
principals and teachers. The largest negative effects are those for the time 
teachers spend in ihstruc.tibn^ highest degree attained by teacher, pretest 
score, and instructional leadership. The net impact of all the differences 
in coefficients is 1.039, or 11 percent of the average gain in achievement, 
this second source of union-induced effects is of roughly the same magnitude 
as that change which results from a difference in attributes. 

The negative effect associated with the pretest score and the lack of 
significance in the difference in pretest squared marks a major difference 
between the fcxirth grade and the sixth grade results. For fourth graders^ 
the significant difference found for both pretest aiid pretest-squared 
resulted in a nonlinear relationship between the difference in predicted 
posttest scores between union and nonunion districts for students with the 
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TABLE 2.6: 
VARIABLES 



Educational Prdductidn Funccidris for Sixth Gradiers by Uriibh Status 

COEFFICIENTS 
UNION NONUNION DIFFERENCE 



Intercept 


5.347 




-7,20 




12,552 


* 


Sex (Ma_le»l) - Student 


-1.767 




-1.41 




-0.352 




Elace (White* 1 ) - Student 


0.719 




0.79 




-0.071 




Childhood experience - Student 


0.081 




-0.08 




0.164 




Parental involvement - Student . 


0,000 




0.36 


* 


-0.360 


* 


Economic istatus - Studutit 


0.020 


* 


0.02 


it 


_ 0.002 




Administrators per student 


82.863 




-110.43 




193.297 




Teachers per student 


-12.551 




-53.54 


* 


40.993 


* 


Office staff per student 


-29.578 


* 


5.80 




-35.381 




Teacher time in instruction 


-0.044 




0.59 


* 


-0.638 


* 


Teacher preparation time 


0.324 




0.39 




-0.069 




teacher time in ad^nistrative duties 


0.098 




0.54 




-0.442 




Total years teaching - Teacher 


0.046 


* 


0.01 




0.036 




Hijghest degree - Teacher 


-0.392 




0.05 




-0.438 




College math courses - Teacher 


0.066 




-0.56 




0.625 


* 


Math ihservice - Teacher 


0.033 


* 


-0.03 




0.067 


* 


Pr in ci pa 1 s ' lea der s hi p7 Tea cher s ' 


-0.094 




-0.15 




0.055 




perception _ 







_ 









Principals' encouragement /Teachers' 


0.159 




0.16 




-0.003 




per ception 














Pretest score 


1.039 


* 


1.16 




-0.120 




Pretest score - squared 


-0.001 




-0.00 




0.001 




Highest degree - Principal 


-0.509 




3.92 


* 


-4.425 


* 


Total years teaching - Principal 


-0.034 




-0.05 




8.014 




Total years administration - Principal 


0.131 


* 


0.10 


* 


0.030 




Math participation - Principal 


-0.055 




-0.04 




-0.015 




Math involvement - Principal 


0.058 


* 


-0.04 




-0.096 


* 


Instructional leadership - Principal 


-0.070 


* 


0.01 




-0.085 




Attitudes: 














Well-planned - Principal 


0.325 




-0.36 




0.688 




We ii—piannea - leactier 


0. 074 




0.81 




-0.732 




Active leadership - Principal 


0.555 


-k 


-0.71 


it 


1 .261 


it 


Active leadership - Teacher 


0.141 




-0.34 




0.479 


it 


Work well together - Principal 


-0.256 




-0.49 




0.236 




Work well together - Tteacher 


0.262 




-0.75 


It 


1.009 


it 


Well-informed - Principal 


-0.478 




0.31 




-0.787 




Well-informed - Teacher 


0.033 




0.25 




-0.222 




Conflicts identified - Principal 


1.072 


it 


0.29 




0.785 




Conflicts identified - Teacher 


-0.487 


* 


-0.23 




-0.261 




r2 


.60 




.65 








No. of Observations 


5662 




3350 









it 

Significant at the 0.5 level 
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TAfitE 2i7: Effects on Six Grade Scudenc Achlev^emenc of Differences Between 
Union and Non an ion Districts in Education Inputs and Educational 
Production Functions 



VARIABLES 




MX 


3dX 


Intercept 


D. 00000 


12.552 


0.00000 


Sex (Jfele-l) - Student 


0.00000 


-0.177 


0.00000 


Race (White-1) - Student 


0.01580 


-0.054 


-0.00142 


Childhood experience - Student 


-0.00340 


0.162 


0.00672 


Parental involvement - Student 


0.08496 


-0.486 


-0.08496 


Economic status - Student 


e;23072 


0.450 


0.02564 


Admin istf a tors per student 


o.oedbb 


0.773 


0.00000 


Teachers per student 


-0.16063 


2.132 


0.12298 


Office staff per student 


Oiboood 


-0.637 


0.00000 


Teacher time in instruction 


-0.23522 


-3.304 


0.25265 


Teacher preparation time 


0.04912 


-0.088 


-0.00862 


Teacher time in adminiscratlve duties 


0.07992 


-0.282 


-0.06542 


Total years teaching - Teacher 


0.00918 


0.387 


0.03305 


Highest degree - Teacher 


0.00626 


-1.082 


-0.05957 


College nath courses - Teacher 


0.09950 


0.589 


-0.11125 


flath inservice - Teacher 


0.03223 


0.558 


-0.06352 


Pr inci pa Is ' lea der ship /Tea cher s ' 


-0.01281 


0.187 


0.00473 


per ception 








Pr in ci pa is ' en co ur a gemen t / Tea cher s ' 


-0.02511 


-0.010 


0.00047 


per ception 








Pretest score 


1.06628 


-3.122 


-0.11040 


Pretest score - squared 


-0.11124 


0.767 


0.05562 


Highest degree - Sincipai 


-0.12140 


-13.333 


0.13717 


Total years teaching - Principal 


-0.07320 


0.127 


0.02135 


Total years admin Istr at ion - Principal 


0i05302 


0.252 


0.01575 


Jlath participation - Principal 


0.01636 


-0.158 


0.00613 


Math involvement - Principal 


0.04093 


1.249 


-0^10339 


Instruct ibhal leadership - Principal 


-0.01986 


-4.589 


0.11254 


AL Ll LUQGS I 








We 11-p landed - Principal 


0.05300 


2.310 


-0.10045 


Me 11- planned - Teacher 


-0.15556 


-1.994 


0.14128 


active leadership - Principal 


0.04165 


3.932 


-0.07440 


Active leadership ,- Teacher 


0.02974 


1.091 


. -0.04215 


Work well together - Principal 


-0.04231 


0.807 


0.02030 


Work well together - Ilea cher 


0.09337 


3.139 


-0.12612 


We 11- informed - Principal 


0.00927 


-2.589 


-0.02361 


Well-informed - Teacher 


-0.03289 


-0.519 


0.02864 


Conflicts identified - Principal 


-0.06084 


2.672 


-0.16642 


Conflicts identified - Teacher 


0.02983 


-0.653 


0.03445 


SUH 


.987 


ii059 


-.1222 



Notes: 3 refers to the coefficients of the nohuhidn production function in 
Table 2,2 • X refers to the nonunion means from Hble 2. 1 . The_ 
changes are calculated by subtracting the ndnunibti value from the 
corresponding onion value. 
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same pretest score* For sixth graders, the iack of a significant difference 
in the pretesc^score squared inakes for a iinear reiationship between the 
difference In predicted posttest scores and the pretest scores* this 
relationship is plotted in Figure 2.2 for a relevant range of pretest scores. 
Notice that students with pretest scores below the average (about 27) do 
better id uhibii districts than hohuhioh districts^ whereas high^achievihg 
students do better id nonunion districts* For fourth graders we found that 
both below and above average students perform better in nonunion districts. 
The difference at the sixth grade lev^l for below average students does not 
appear to be related to a difference in teaching modes or other resources^ 
since these are similar to those on Table 2.4 for fourth graders. One 
possibility is that the better performance of below average students is 
simply a "catchrup" relat^sd to previous under-^erf drmaiice. 



Interactive Effects 

the interactive effects consist of the differences in the levels of 
rescKirces and the differences in educational processes, to calculate these 
interactions, the corresponding pairs of differences in the first and second 
columns of Table 2.7 are oiiltiplied together and displayed in the third 
column of the same table. The largest positive effect is rhat for 
instructional time; the largest degative impacts are associated with 
attitudes of principals and teachers and the pretest score. The net effect 
of all these interactions is relatively small, *-.122, which amounts to only I 
percent of the average gain in sixth grade math achievemehc« 



Qverall Assessm ent^ ^ Slxtfe X^rader^ A chievemen t^ 

The stsn of the three components equals i.92, or 2i percent of the 
average gain in achievement. In doing our assessment of sixth grade 
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FIGURE 2.2 



Difference between Predicted Ppsttest Scores in 
Uriidn arid Nonunion Districts by Pretest Score 
for Sixth Graders 



average Pretest Score 
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achievements I we did not eliminate the variables not directly related to 
collective bargaining as we did in the foarth grade assessment, to compare 
results for the two grades we used the original overall assessment for fourth 
grade^ 1.87 6r 18 percent calculated before the unrelated variables were 
eliminated. The results are strikingly similar. In this respect^ results 
for sixth graders support bur results for fourth graders. Since fourth and 
sixth grades are typically in the same school^ and thus subjected to the same 
differences in resources and administrative behavior, the similarity in 
results are not surprising; 

There are some marked differences in results » however, and these are 
associated primarily with behavior in the classrooms Unlike the results for 
forth graders^ we found a distinct delineation in the effects of unions on 
high aiid 1(^ achievers. Low achievers perform better in uiiibh districts 
whereas high achievers perform better in nonunion districts. Without a 
detailed analysis of the classroom, the only explanation we can offer at this 
time is that differences in curriculum and classroom organization as well as 
differences in the necessity of certain types of instruction may attribute to 
the difference in results, 

II. Costs, Student Achievement^ and Collective Bargaining 
We found in the previous section that although collective bargaining 
significantly affects major inputs in the educational process, the effects 
tend to be offsetting, so that the net difference in student achievement 
gains between union and nonunion schools is negliblei Or^ stating the same 
result in a slightly different way^ after we consider differences in the 
level and quality of educational resources as well as differences tii the 
productivity of these factors, union and nonunion schools appear on average 
to be about equally effectives 
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Having found little difference In overall quality between unlbti and 
nonunion schools^ we how address the Issue of whether uhl^ii arid hdnutildh 
schools produce these achievement galtls at the same cos t » We partially 
answered this question in previous analysis by considering the relationship 
between bargaining activity and the level of district expenditures* As 
reported in Eberts and Stone ^984), we found that the appearance of a 
reductlon^lnrf orce provislbn increased per pupil district e^enditures^ while 
a loss of the prbvlslbh decreased e:q)ehditures« In additioh^ a positive 
correlation was found between the hiimber of prbvlsldns in the contract arid 
the district's total operating expenditures per pupil* In this section, we 
calculate the overall effect of collective bargaining on the cost of 
education^ holding constant both the quantity and the quality of education 
provided* 

The literature oh the subject of teacher collective bargaining and 
district e^ehditures holds mixed views* Gallagher (1979) estimates that the 
operating budget in uhlbn districts is apprbxlmately 9 percent larger 
operating than lionunlon dlstrlctSi when everything else is the same. Hall 
and Carroll (1975) challenge Gallagher's position and conclude that higher 
teacher salaries negotiated in union districts are completely offset by 
larger class sizes, resulting in no significant difference in total operating 
expenditures between the two district types* Chambers (1977) also finds that 
cbllectlve bargaliiihg reallbcates resources within the district withbut a 
significant increase in total operating esq) endl tares* 

None of these studies^ or even our own previous analysis, deals 
directly with the issue of overall union-nonunion cost differentials with the 
quality of education held constant* To do this^ we estimate ah expenditure 
equation which specifies district operating expenditures per pupil as a . 
futictibh bf variables that reflect the quality bf educatlbh^ cbnnnuhlty 
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preferences and fiscal capacity, the size of the district, and urban and 
geographical characteristics^ 

the quality of education is measured by the district average fourth 
grade scores oh the math test used in the previous section and in Chapter 1. 
Ah alternative measure of educatibnal quality would be the difference between 
the pdsCtest and pretest scores* Since the difference in scores is 
considered to result from the flow of school-based educational services, the 
annual operating budget of districts should reflect the cost of providing 
these services* the level of test scores, however, is found to be a better 
predictor of district budgets than the change in scores, presumably due to 
the cumlative nature of the educational process. 

We attempt to capture some of the community preferences for 
educational services by including the percentage of parents iii the district 
who attended college* One would expect the level of parents' education to be 
positively correlated with the value placed on their children's education* 
The district's fiscal capacity is measured by the average income of families 
within the district* the assessed value of property within the district 
would be a better measure of fiscal capacity since the majority of district 
revenue comes from property taxes* However, assessed valuation was hot 
available in our sample, so we used family income since it is highly 
correlated with property values* the percentage of families who own their 
home is also included to account for variations in the Hvk between property 
values and family incb^, since tax illusion may exist among renters* 

Districts in bur satiq)le are drawn from different parts of the country 
and from different cbmnunity settings^ hence there may be wide variations in 
costs attributable to differences iti labor and material costs and to 
differences in the students who attend these schools* To account for 
regional cost differences ^ the location of districts is identified by ten 
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dtimnQT variables i each represeiitlrig a different geographical region* Five 
city types are considered by including dumm/ variables that indicate whether 
the district is located in a large city^ suburb, middle size city, tovh, or 
rural area. The size of the district may also affect operating costs* 
District enrollmenty entered in quadratic fdtm» accounts for the possibility 
of economies of scale in the operation of schools and other effects one might 
associate district size. 



collective bargaining is estimated using a dumn^ variable equaling one if 
teachers in the district are covered by a collective bargaining agreement^ 
and equaling zero if they are not. Staffing ratios and other district 
resources are not included in the equation so that both direct and indirect 

effects of collective bargaining on costs will be captured by the anion 

t 

doming* Including staffing ratios would presumably bias downward the 

coefficient oh the dummy variable, since collective bargaining has been shown 

to increase these ratios* 

A* Effects ^ Collectiv e Bargainiiag <>n Q|>er^ti^hg Costs 

Estimates of the direct and indirect effects d£ collective bargaining 
on the costs of education, displayed in table 2*8, show that teacher 

collective bargaining increased operating costs per student by $198, or about 

3- 

15 percent for bur national sainple of districts* This estimate is close 
to what Gallagher found for a more limited saiiq)le of school districts* The 
estimate also lies in the middle of the range of estimates we reported iii 
Eberts and Stone (1984) for the effect of bargaining activity on the 
allocation of budget expenditures* More interesting^ perhaps, is that the 15 
percent estimate falls in the middle of the estimates obtained by 5augh and 
Stone (1982a) for the effect of collective bargaihlhg oh teacher salaries* 
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The difference in district expenditures per pupil attributable to 




Table 2.8: ESTi>fa£S ok run kphcct of inAciiER coLr.ECi-ivii: barcainisc 

^iJl) StUDENt ACiiiLVL<l£Nt ON UimUtT OI'tiiLYriNC iixpiiNDitukts 
'.sue D;ica) 



Variable Dcscrlpdun 



Mean 



Coef r Ic lenc c-scac Isclc 



1) Inceri'cpc 

2) If UisLricc cuvcn-a by 
call^ceive bargaining 
value " I 

3) Average dlscrtcc score on 
on scahdardizcd nucH cesc 

4) Percentage of scuiiencs' 
parencs acc^nde^ cottoge 

5) Avera]$e family income in 
dlscr ice 



6y Percchcage uf families 
who own Chcir homt; 

7) Percentage uf white scudehcs 
in disLricc 

8) Composlce tndej< of school 
clxmace 



0.63 

29.53 
0.28 
U845.95 
0.67 
0.33 



3.66 



9) Dlscricc enrollmanc (/lOOO) 23.68 
10} District ehrbllmeht squared ^159.30 



11) Cicy Type: over 200000 

50000-200000 
under 50000 
suburb 

12) Geographical region: 

New England 

Mecropoiican Norchuasc 

Mid-Atlantic 

NorLheasc 

South Central 
General Midwesc 

North Central 

Pacific Southwest 

Pacific Northwest 



0.15 
0.15 
0.29 
O.IO 

0.09 

oao 

0.13 
0.12 
0.10 
0. 10 
0.08 
0.08 



852.82 
198.00 

15,19 
-387.05 



0.02 



-208.82 

-.12.72 

8.S8 

0.003 
0.000 
-109.65 
-27.28 
-58,73 
16A.77 



157.51 
582.90 
223.82 
193.47 
-62.05 
195.90 
264 . 84 
311.39 
667.00 



3.81 
2.94 

2.00 

1.71 

2.1b 

1.35 

2.66 

0.58 

0.81 
0.02 
0.89 
0.31 
0.89 
1.61 

1.25 
4.77 
2.02 
1.68 

0.59 
1.79 

2.31 

2.57 

5.38 



R-squarcd: O.-'ifi P-rat lo: 7.02; Number of observat loti^: 205 
Dependent variable; coc il district expe nditures per pupil , 1976-77 

Note: Rural dij^tricti are the excluded ctcy type; dUcflcts in the Southeast 
are the c-xclmled KtMM;ra|jhical region. Sec ChapCcr 1 tor a dcscilptiun 
of Che sue d.nti. 



Since oar esclmate of the in^>act of collective bargaining on costs is 
insensitive to a number of alternative specifications (e.g., to specifying 
separate equations for large and small districts^ or for large and small 
cities)^ we conclude with some confidence that districts with collective 
bargaining agreements spend about 15 percent more than districts without such 
agreements to achieve the same level of student achievement • 

^* Other l ectors A ffecting Annual Operating Costs 

Although the impact of collective bargaining on i ^ rict operating 
costs per pupil is the primary concern of this section^ results for some of 
the other variables are also interesting^ Aside from the coefficients 
associated with city type and geographic Ibcatioh of the school districts ^ 
only three additional variables have coefficients that are statistically 
significant at the 5 percent level. The quality of education, as measured by 
the district average of student test scores in inath, is positively related to 
per pupil operating costs. Estimates of the educational production function 
reported in Chapter I show that the e^cperience levels of teachers and 
principals and the teacher^student ratio are positively related to student 
achievement gains. These inputs are costly in that more experienced staff 
receive higher salaries and larger staffing ratios call for larger personnel 
expenditures. Thusi one would e3cpect increases in quality to increase per 
pupil costs. 

the fiscal capacity of school districts is related to average famij^ 
incomes Our estimates indicate that for every 100 dollar increase in family 
income^ districts spend ah extra two dollars per pupil in total operating 
expenses. Operating budgets also differ depending upbii the characteristics 
of students in the district. Districts with an abdve-*average percentage of 
white students provide the same quality of education at lower costs than 
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districts with a belov-average percedtage* Much of this cost differential 
may reflect the huniber of special ptdgraiBS fbt underprivileged students* 
Since differences for districts in large cities are already accounted for, 
the cost differential associated with the percentage of white students does 
not appear to be the result of the increased cost of operating schools in 
large metrbpblitah areas* 



bargaining on both the level and cost of student achievement. Our results 
indicate that union and nonunion schools appear^ on average^ to be about 
equally effective in producing gains in student achievement^ although the way 
in which the gains ate produced differ significantly Ih a number of respects. 
Union districts, for example, appear to woric best for students near the 
average^ and less well for students well'^abbve or below average. We ascribe 
this result to the gteater exposure of students in uonunloii districts to 
specialized instructional modes and resources* Our result^^ for district 
operating costs Indicate that districts with collective bargaining agreements 
spend, on average, about 15 percent more than districts without such 

agreements to produce the same level of student achieveineht. This figure 

- _ - - _ *i- _ _ - _- _ - " "_ 

falls ih ;^ine with bur previous estimates of the llq>act of collective 

bargaining \p, salaries and on the allocation of district expenditures. 



III. Codclusioh 



In this chapter, we attend ted to measure the impact of collective 
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FOOTNOTES 



For an equation of the type 
y * a ^ bx 

any discrete change in y ean be approjclmately measured by the sum of 
b^x, x/^b, arid Ahi^x* For bur Inalysls in thls chapter^ we use the 
coefficients dC the nonunion ptbductibri function as initial cpefficlehts add 
the means of the variables for the ribtiunlbri districts as initial values for 

^^_^^^^8^d are then measured by subtracting the nbiiuhibn 
value from the corresponding union value« 

2 

The table displaying the effect of collective bargaining on 

other factors is found in Appendix Am 

3 - - 

The estimate of 1^ percent is obtained by constraining the 

average pretest score to be the same for both union and nonunion districts, 

Pre^test scores of union districts, hcwever^ are 1^12 points higher than the 

scores in hbhuhibh districts. Based oh thevalue of thecoef f icient 

associated with the pretest shown in Table 2,4| this difference accounts for 

an increase bf $17 per pupil in expenditures of union districts^ a 

percentage increase of 1 to 2 percent. The gain in student test scores is 

not statistically different for the union and nonunion districts, however. 

When gains, rather than levels, are entered into the esqjendlture equatlbh^ 

the union-notmnion cost differential turns out to be 14 percent. Thus, the 

cost estimate is not sensitive to the way in which the quality of education 

is measured^ 
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APPENDIX A. 2 



Regressions for Teacher Participatibri and 
eontfact Statcjs (Sbt data) 



Dependent 
A^r.inSssroiors 



PAKTICIPATION 



Clerical 



p;5nr:in*; Courses 
Cdrr-unity IilU-riictlon 

K ict.fcr Ccn:rjt( 

Prir.cijAJl C^.'trisct 

If A:*:-?. CK .rl^CTEhlSTICS 

ii -cat ten 




_.179 .026 



(2:cs) 

..:0!»o 

(i:52) 
.-. :5SS 

<20;75) 

1:64 
(5.60) 

..:09a 
(5:21) 
.-:no 
(i:s2) 



(i:20) 
. :2r.2 
(i:eo) 



..:055 

(1:61) 
:U5 

-^:5se 

(3:20) 



-4} 



.- :065 

(i:55) 

-:3C3 

(i:7i) 
12. m 



(1.32) 

.3:6 
(i.t:) 

-.063 
(.AI5) 



.060 
(1.52) 
-.097 
(.A2) 
..Ale 
0.5.S) 



. .067 
(2.33) 




..:0i6 
(Kjn 



(33: 



050 

S9) 
CtO 



(2i 
(2 



.565 
.25) 
US 
9i) 



r 

15. !6 





22.01 


.09 




tb.5A 


.20 


.211.8 


29.72 


.OS 


(13.^3) 






.176 


26.21 


.07 


(10. 0) 






.719 


21.23 


.06 


(&.7t) 






. ! S? 


25. ei 


.07 


(ic!i6) 







2:3.26 

i.e.; 

i2.22 
!i.29 
3.20 



* Ir:. order. CO conserve «:pcce. citCiiih cxo{*(ir:5iis varicllifi (district tnrc! t <cu 
Scl Cllraii , rjy^ircl Violence, nhS Cor^-itinity t>i>tj » jvc ^:;i n oriiud fio-^ 
IK'-- '^.■^'t'M: TK.> c:-: I'uTtci it tLcsc cccff icloacti cr-: i.v.iiiablc fior- thi.- zWhci 
u-i-^ rev;*;:.:.. 

? IrS;^? : :cs Jti.parci th«;i.fes: . 

* 7! c s^(:c:!ic: *.<':icy nrcH cc;rcf^(>tiJu to the flciifcrt'luht viirlable. 
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